
MEMORANDUM CH2IV§HILL

Groundwater Sampling Results and
Natural Attenuation Evaluation
Oconomowoc Electroplating Site
WA No. 236-RALR-05M8/Contract No. 68-W6-0025

To; William Ryan/ USEPA Region 5 WAM

FROM; Jeff Danko/CH2M HILL
Cindi Cruciani/ CH2M HILL .^
MattBoekenhauer/CH2M HILL,
./--""" ' .'"\ ..----'""

DATE; /February 22,20p^./- '

0
Tables

1 Compliance and Natural Attenuation Monitoring Program Locations
2 Field and Analytical Results — Groundwater Sampling — October 2004, July

2005, and October 2005
3 Groundwater Elevations

4 Screening for Anaerobic Biodegradation Processes and Interpretation of

Screenmg Results

Figures
1 Site Map
2 Conceptual Depiction of Site Aquifer Units and Well Placement
3 Shallow Unconsolidated Zone Groundwater Elevations — October 2005
4 Deep Unconsolidated Zone Groundwater Elevations — October 2004

5 . Deep Unconsolidated Zone Groundwater Elevations —July 2005

6 Deep Unconsolidated Zone Groundwater Elevations — October 2005

7 Bedrock Groundwater Elevations — October 2004

8 Bedrock Groundwater Elevations — July 2005
9 Bedrock Groundwater Elevations — October 2005
10 Groundwater TCE Concentrations (ng/L) in Shallow Unconsolidated Wells-

October 2004, July 2005, October 2005
11 Groundwater TCE Concentrations (4g/L) in Deep Unconsolidated Wells —

October 2004, July 2005, October 2005
12 Groundwater TCE Concentrations ((ig/L) in Bedrock Wells —July 2005
13 Groundwater cis-1,2 DCE Concentrations (ug/L) in Shallow Unconsolidated

Wells- October 2004/July 2005, October 2005
14 Groundwater cis-1/2 DCE Concentrations (|J.g/L) in Deep Unconsolidated

Wells- October 2004, July 2005, October 2005
15 Groundwater cis-1,2 DCE Concentrations (ug/L) in Bedrock Wells —July 2005

Appendix A—Data Validation Memorandums

MMO GW SAMPLING & MNA EVAL FINALDOC



GROUNDWATER SAMPLING RESULTS AND NATURAL ATTENUATION EVALUATION
OCONOMOWOC ELECTROPLATING SITE

WA NO. 236-RALR-05M8 / CONTRACT NO. 68-W6.0025

Introduction
The Oconomowoc Electroplating Company (OEP) site is currently undergoing groundwater
monitoring in accordance with the Groundwater M.anagement Plan (GMP)/ dated March 2005,
prepared by CH2M HILL for the site. The 10-acre study area comprises the former 4-acre

OEP site (bounded by Elm/ Oak/ and Eva Streets/ and Town of Ashippun buildings) located
at 2572 Oak Street in Ashippun, Wisconsin/ and 6 acres of a wet/ low-lying area located

adjacent to the southwest portion of the former site (Figure 1). This low-lying area is
referred to in historical and recent project plans as a wetland area.

Figure 1 includes the positions of wells that are monitored at the OEP site. Monitoring has
been completed at the site to meet two separate objectives:

1. Compliance Monitoring—Semiannual sampling completed to evaluate impacts to

potential receptors by collecting samples from residential wells/ monitoring wells,

and surface water samples located downgradient from the facility. State and federal

groundwater and surface water standards are used to evaluate compliance

monitoring samples. Compliance monitoring includes analysis of volatile organic

compounds (VOCs) using the U.S. Environmental Protection Agency (USEPA s)
method SW 846 8260. An offsite laboratory was subcontracted by CH2M HILL to
analyze compliance samples. Analytical results were then validated by USEPA.

2. Natural Attenuation Monitoring —Quarterly sampling (for 2 years) to evaluate the
use of monitored natural attenuation (MNA) as a stand-alone remedy by collecting
groundwater samples throughout the site and surface water samples within Davy

Creek. NA analytes include nitrate/ dissolved manganese, total and dissolved iron/

sulfate/ sulfide, methane/ ethane, ethene/ chloride/ alkalinity, VOCs/ and soluble

organic carbon. Field parameters collected for NAM include field measurement of

water level, temperature, pH/ specific conductance/ dissolved oxygen, and

oxidation-reduction potential (ORP). An offsite laboratory was subcontracted by
CH2M HILL to analyze the samples using methods described in the project Quality
Assurance Project Plan (QAPP). A CH2M HILL chemist reviewed the NAM laboratory
results for conformance with project-speciftc analytical requirements.

Table 1 provides the list of those locations designated for samples for each program. Note

that some of the locations were sampled for both types of monitoring.

Figure 2 is a conceptual depiction of the site s aquifer units and shows the relative depth
where monitoring wells are placed within the units. Two units are monitored at this site/

including the unconsolidated material above bedrock and the shallow-bedrock material.

The unconsolidated material beneath the OEP site consists of between 28 and 55 feet of silty
sand and clay/ with some sporadic presence of silt and/or clay fill. Monitored wells in this
material include both the more "shallow" or water table zone wells and the "deep" wells

that monitor the lower portion of the unconsolidated zone. Wells are designated as either

S or "D" in this zone, respectively.//cv/

The shallow-bedrock material consists of the Maquoketa shale, but has discontinuous

dolomite beds which can yield water. Monitoring wells generally are designated as //B" in
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this zone, except for MW-1D, MW-2D/ MW-3D, and MW-4D. These older monitoring wells

were installed in 1988 and are also screened to sample the bedrock material.

Details on historical site activities/ previous remedial actions/ and previous groundwater

analytical results (pre-2004) are fully described in the GMP.

Groundwater monitoring results for both regulatory compliance and NAM are summarized

in Table 2, including a side-by-side comparison for all three rounds of data collected to date
(October 2004, July 2005, and October 2005). Measured groundwater depths and resultant
groundwater elevations are included in Table 3.

Sampling Approach
Sampling and analysis was completed in accordance with the Sampling and Analysis Plan
(SAP) dated October 2004 (CH2M HILL). Water levels were measured and recorded for all
accessible groundwater monitoring wells, drive point piezometers/ and staff gauges during

the first day of the sampling event. The measured water levels and well depths (described in
POP No. 2—Groundwater Level Measurements) were used to calculate a purge volume and

to assess the thickness of solids deposited at the bottom of the well screen. Resultant

groundwater elevations are shown in Table 3. Wells were purged and sampled as described

in POP No. 1—Low-Flow Groundwater Sampling Procedures. Groundwater field

parameters were monitored with. a multimeter and flow-through cells during well purging.

The wells were purged continuously until monitored field parameters stabilized within the
limits specified in POP No. 1—Low-Flow Groundwater Sampling. Procedures for field

filtering all groundwater samples were followed per POP No. 5—Field Filtering Samples.
Non-dedicated sampling equipment was decontaminated between locations using POP

No. 6—Field Sampling Equipment Decontamination. Samples were collected immediately

following the stabilization of groundwater field parameters. The samples were processed/

packaged, and shipped on the day of collection.

Private well locations were sampled as part of July 2005 compliance monitoring in
accordance with FOP No. 10—Private Residential Well Groundwater Sampling Procedures

included in the SAP. Private well taps were opened for 10 to 15 minutes prior to sampling.
Each sample was collected from a tap before any water softeners or other treatment. Note

that PW-06 could not be located and was, therefore, not sampled.

Collection of three surface water samples for regulatory compliance and NAM parameters

was planned for locations coincident with three staff gages. The unusually dry conditions in

Southeastern Wisconsin in October of 2005, however/ resulted in the absence of amplfe water

at these locations from which to collect samples for analytical testing.

Data Management
USEPA sofhvare Forms II Lite 5.1 was used in the field to enter field sample data and create
the chain-of-custody (COC) forms. The USEPA copies of the COCs were used to enter
sample information into the sample tracking spreadsheet. Upon receipt of the samples, the

laboratories transmitted an electronic sample receipt, which was then compared to the COC

and entered into the sample tracking spreadsheet. Within 21 days of receipt of the last
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sample, the laboratory provided CH2M HILL with an electronic data deliverable (EDD)/ one
hard-copy data package and a .pdf file of the data package. After receipt and completeness
check, the hard-copy data package was sent to USEPA for validation of the compliance
sample data. After the data validation was completed by USEPA for compliance data and by
CH2M HILL for NAM data, the validation summaries were reviewed by the CH2M HILL
project chemist and the qualifiers were entered into the EQuIS database.

Data Validation
USEPA performed data validation on the compliance sample analytical data. The
CH2M HILL project chemist performed data validation on the NAM sample analytical data
in a manner consistent with USEPA Contract Laboratory Program National Functional
Guidelines for Organic Data Review (October 1999) and U5EPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (July 2002). Compliance and NAM
data were both deemed valid for use, with the exceptions noted in Data Validation
Memorandums produced for each sampling event (Appendix A).

Data Evaluation

Groundwater Flow Directions

Groundwater elevation maps were compiled for each group of wells for shallow and deep

unconsolidated zones and for the bedrock zones. Shallow groundwater flow directions in

the unconsolidated zone for October 2004 and for July and October 2005 indicate that flow
at the water table appears to be mostly toward the south, with southwestern and

southeastern components. Figure 3 is the October 2005 groundwater elevation map/ which is

representative of the groundwater flow direction noted for all three dates. MW-9S at the

southeast is consistently a low point in the shallow wells. This flow direction is toward the
location of Davy Creek/ although water levels in the creek were not present and, therefore,

not measured. The completion of the shallow and deep well installations at tihe MW-107
nest (Figure 1) will add definition to the groundwater flow direction in the vicinity of the
creek. MW-107S has been installed but not surveyed. MW-107D installation has not yet

been completed but will be installed in spring 2006 when ground conditions in this wet area
allow. Both wells will be surveyed after MW-107D installation. All three groundwater

elevation maps (October 2004, July 2005, and October 2005) for the shallow zone are
consistent with that shown in RMT, Inc.'s (RMT's) 2004 report for July 2003 (Figure 3-3:
RMT/ 2004).

Groundwater flow directions in the deep unconsolidated zone for October 2004 and July
2005 (Figures 4 and 5) indicate that flow direction is toward the south through the center of
the site; toward the southeast, east of center; and toward the west/ west of center. October

2005 groundwater elevation contours indicate a reverse of flow direction toward the north

(Figure 6). MW-5D is the relative low elevation in the deep wells during each monitoring
event. The July 2003 groundwater flow direction for these wells is toward the south/
southwest (Figure 3-4: RMT/ 2004).
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Groundwater flow directions in bedrock monitoring wells are shown for October 2004, July
2005, and October 2005 in Figures 7 through 9. A groundwater divide, consisting of a set of
wells with higher elevations, is present through the center of the site in October 2004 and
July 2005 (MW-15B/ MW-2D/ MW-1D) with flow toward the north and south from this
divide. In October 2005 (Figure 9), the higher elevations are limited to the MW-2D and
MW-1D locations, with apparent flow direction to the north, west, and south from this
divide. These figures do not match with the groundwater elevation contours shown for July
2003 in the RMT report (Figure 3-5: RMT/ 2004). Several data points on the figure were not
used by RMT in creating the contours as indicated/ however. A reason was not given on the

figures nor in the text as to why certain points were not used/ just that they were

"anomalous). When contours are re-drawn using all the data points in the July 2003 figure,

flow directions are consistent with those indicated from 2004 and 2005 data.

Compliance Monitoring Results

Private Well Sample Results

Validated analytical results for October 2004, July 2005, and October 2005 are shown side by
side in Table 2. Laboratory analytical data sheets have been placed in the project record.
VOCs were detected at relatively low concentrations in some of the private wells in July
2005. USEPA was notified of the detections and provided with draft notification letters on
December 2/ 2005.

VOC compounds detected at least once in private wells during 2005 compliance sampling
include 1/1-dichloroethane (1/1-DCA); 1/2-DCA; carbon disulfide; chloroform;
chloromefhane; cis-l,2-dicUoroethene (cis-l/2-DCE); isopropylbenzene; m/p-xylene; methyl

tert-butyl ether; o-xylenetrans-l/2-DCE; trichloroethene (TCE); and vinyl chloride (Table 2).
Chloroform and chloromethane are often detected as by-products of drinking water well
chlorination—some private well owners chlorinate wells. All 2005 VOC detections in

groundwater collected from the private wells were below Wisconsin Adminstrative Code

(WAC) Chapter NR 140 Enforcement Standard (ES) concentrations for respective compounds.
However/ the groundwater collected from two of the private wells had estimated concen-

trations of vinyl chloride above the WAC Chapter NR 140 Preventive Action Limit (PAL)
concentration of 0.02 |^g/L. These wells and their respective estimated vinyl chloride

concentrations are:

PW-07 (2602 Elm Street) 0.042 |j,g /L (estimated)
PW-09 (2606 Elm Street) 0.05 ng /L (estimated)

In general/ the constituents detected in groundwater collected from the private wells during

July 2005 sampling were at concentrations slightly below the detection limits used by
RMT/Wisconsin Department of Natural Resources in 2003. Note that these wells are
positioned in an apparently downgradient direction from the OEP site during at least some
times of the year, as indicated by bedrock groundwater elevation maps (Figures 7 through
9).

Monitoring Well Results

PAL values are generally 10 to 50 percent of the ES values for their respective individual
compounds. ES values frequently correspond to USEPA's maximum concentration limits
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(MCLs). Table 2 provides data for all three recent groundwater sampling rounds (October
2004, July 2005, and October 2005), along with an indication as to whether PAL or ES
concentrations are exceeded.

During the three sampling events included in this evaluation, the following compounds
were detected at or above their respective ES in at least one monitoring well location:

cUoride; iron; manganese; sulfate; bromodicKloromethane; cis-l,2-DCE; 1,1 DCE; methylene

chloride; 1/1,1-trichloroethane (1/1,1-TCA); 1,1,2-TCA; TCE; and vinyl chloride (VC)
(Table 2). In addition to these compounds/ nitrate; 1/1-DCA; 1/2-DCA; benzene/

chloromethane, and tetrachloroethene were detected above their respective PAL.

PAL and ES exceedances of organic compounds were generally observed in the near source

well nest (MW-103) or at well nests (shallow and deep locations) near downgradient Davy
Creek south-southwest of the site (MW-12/ MW-13/ MW-15/ MW-16/ and MW-105). The

exception includes the manganese exceedances observed at MW-14D (upgradient well) and

the total iron exceedances at MW-001S. There were no bedrock monitoring wells with ES

exceedances. The only bedrock monitoring well with a PAL exceedance was MW-105B with

a VC concentration of 0.059 ^ig /L, versus the PAL of 0.02 |^g /L. This well is located
immediately downgradient of the onsite source area (Figures 7 through 9).

Natural Attenuation Results

Background

As discussed in more detail in the GMP/ many organic compounds can be attenuated

naturally to nonregulated end products/ and monitoring and documentation of these

processes is known as natural attenuation monitoring (NAM). In anaerobic-reducing

environments, the main degradation mechanism for effective chlorinated volatile organic

compound (CVOC) attenuation is reductive dechlortnation/ which involves the sequential
replacement of chlorine atoms on the alkene molecule by hydrogen atoms. For TCE/ a site

constituent, the sequential dechlorination proceeds to 1/2-DCE/ preferentially the cis-isomer,

and to VC/ and finally to ethene. For 1,1/1-TCA/ also a site constituent/ the degradation

products include 1,1-DCE, VC/ and efhene; or 1/1-DCA/ cUoroethane/ and ethanol—wifh

the final product in both pathways being carbon dioxide.

The Office of Solid Waste and Emergency Response (OSWER) Directive 9200.4-17 (1999)
identifies three lines of evidence that can be used to demonstrate the occurrence of the NA

of CVOC compounds/ consisting of the following:

• Documented loss of primary contaminants at the field scale

• Documented presence and distribution of geochemical and biochemical indicators of NA
• Direct microbiological evidence

For this project/ NA is being evaluated using the first two lines of evidence.

Distribution of Organic Compounds

In general, the distribution of parent products, TCE and 1,1/1-TCA/ in the shallow aquifer

extends from the southern portion of the site generally south of Elm Street toward the

wetland area, corresponding with the groundwater flow direction in the shallow

unconsolidated zone. Figures 10 through 12 present the TCE concentrations for October
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2004, July 2005, and October 2005, respectively. TCE was detected at the highest concen-
trations in the shallow zones from samples collected at points immediately beneath or

directly south of the OEP building (MW-103S/ MW-12S, and MW-105S)/ consistent with that
seen in pre-2004 samples (Figure 10). TCE was detected at the highest concentrations in the
deep unconsolidated zone at those same locations (Figure 11—MW-103D/ MW-12D, and

MW-105D). 2005 TCE concentrations are all at one order of magnitude higher in MW-103D
versus MW-103S. The MW-105 well nest/ situated due south of MW-103/ has shown a rough

order of magnitude decrease in concentration between 2003 and 2005 sampling events for

both shallow and deep unconsolidated zones. TCE detections in bedrock wells and from
private wells are at such low/ estimated concentrations that it is difficult to determine the

highest concentration (Figure 12). Additional sample results (first quarter 2006) will confirm
or refute July 2005 TCE detections in bedrock wells.

The distribution of 1/1,1-TCA concentrations are similar to the TCE distribution/ except with
a more limited extent and lower concentrations. The well nests with the highest concen-

trations of 1/1/1-TCA are MW-12 and MW-103. MW-103 has higher concentrations in its

deep well; MW-12 has higher concentrations in its shallow well. There are no detections of

1,1,1-TCA in any of the bedrock monitoring wells or private wells sampled during 2005.

Concentrations of degradation products of TCE and 1,1/1-TCA detected during the 2004 and
2005 sampling events were similar to those measured during the April 2003 sampling event,
and include cis-l/2-DCE, VC/ 1,1-DCA, 1/1-DCE/ and chloroethane. The highest concen-

trations of degradation products were observed near the apparent source area (MW-103

well nest). In general, degradation products were detected further toward Davy Creek than

parent products, including those sampled wells closest to Davy Creek (MW-16S). Figures 13
through 15 include cis-1,2 DCE concentrations for shallow and deep unconsolidated zones

and for the bedrock zone/ respectively.

In spite of the groundwater treatment system shutdown in July 2004, the October 2004, July
2005, and October 2005 data show similar concentrations and distribution of TCE/ TCA, and
associated degradation products when compared to a previous sampling round in April

2003, when the system was in operation. This suggests that the CVOC plume is currently
stable. The exception to this situation is indicated at the MW-105 well nest/ due south of the
OEP building, which shows a rough order of magnitude decrease in TCE concentration

between 2003 and 2005.

Natural Attenuation Data

Based upon groundwater monitormg data for the last three rounds in the shallow and deep

unconsolidated zone, parent products in groundwater (TCE and 1/1/1-TCA) are being

degraded by anaerobic reductive dehalogenation and other NA processes to transformation

products (1/2-DCE, VC/ U-DCA/ 1/1-DCE/ chloroefhane/ and methane). Additionally, final
and nontoxic degradation byproducts, ethene and ethane/ were also detected at the site. The

detection of ethene and ethane indicates that microorganisms currently present in the

subsurface and downgradient of the site have the capacity to degrade parent products

through each step of the dechlorination degradation process. Ethane can also be produced

by plants during spring and summer vegetative growth phases/ so any significant ethene or

ethane data noted during fall or winter months suggest that the ethene/ethane is likely the
result of CVOC reductive dechlorination and not derived from natural vegetation that may

MMO GW SAMPLING & MNA EVAL FINALDOC



GROUNDWATER SAMPLING RESULTS AND NATURAL ATTENUATION EVALUATION
OCONOMOWOC ELECTROPLATING SITE

WA NO. 236-RALR-05M8 / CONTRACT NO. 68-W6-0025

be present. Based on the data collected to date/ the presence of ethene/ethane in the ground-

water provides evidence that CVOCs are being dechlorinated to environmentally-acceptable

end products.

Dissolved oxygen (DO) and ORP were measured during well purging to assess the redox
conditions in the groundwater. DO results are extremely variable from event to event and

between monitored zones/ and do not support any obvious trends; DO can be a very

difficult parameter on which to obtain accurate field readings. Results of field measure-

ments of ORP support tf-ie occurrence of reductive dehalogenation in the area of CVOC

detection by the measurement range of between +50 millivolts and lower (includmg
negative readings). The area of ORP values that is "optimal for reductive dehalogenation
gets smaller, however/ in the shallow zone between October 2004 and October 2005. The

main downgradient location/ MW-16/ is the only shallow well location that has optimal ORP
range in October 2005. This apparent change in ORP may be a result of the lower water
levels between the two dates (i.e., 844.68 feet above mean sea level m April 2003 versus

842.65 in October 2005; a decrease of 2.03 feet); lower water levels wiU allow more

oxygenated conditions in the aquifer because of the presence of an increased amount of

unsaturated material.

ORP in the deep zone remains optimal for the MW-13D, MW-12D/ and MW-105D locations
in October 2005; a somewhat reduced area from October 2004 and July 2005. These data
suggest that anaerobic conditions exist within the proximity of the downgradient wetland
area located near well nests MW-12, MW-13/ and MW-16. In areas outside these optimal

zones/ i.e./ beneath the site and west/north of the site in the shallow and deep zones, CVOC

,NA wiU likely be dominated by advective and dilution processes only. All bedrock readings
of ORP in July 2005 are at optimal readings; i:e./ they are all less than 50 millivolts.

In general/ alkalinity/ dissolved iron/ and methane were detected at fhe highest concen-

trations in the shallow zone at MW-16S/ directly downgradient of the site and near the

wetland area. Shallow locations MW-12S/ MW-103S/ and MW-105S also have elevated

readings for these constituents. The deep zone wells with the most elevated readings for

these constituents are the MW-13D/ MW-12D/ MW-15D/ and MW-105D locations. Similarly,

total organic carbon and chloride were also observed to have the highest concentrations at

shallow well location MW-16S and at MW-13S/ MW-12S, MW-105S, and MW-103S locations/
along with MW-15D in the deep zone. Increased concentrations of alkalinity/ iron, methane,

and chloride in the source and southern areas compared to upgradient/background

locations provide evidence of biodegradation (Wiedemeier et al., 1998).

Chloride concentrations are three to four times higher than background in the area of

highest CVOC detections. During each step of the reductive dehalogenation process/

chloride is released as a by-product. The chloride observations also support the second line

of evidence of NA (USEPA 1999).

Sulfate concentrations observed for the study area (generally observed at or above

60 mg/L)/ especially at locations located within the wetiand area/ are at concentrations that

are not the most favorable for biodegradation (the favorable range is less than 20 mg/L).

Methane is produced by the metabolism of a wide range of organic substrates by

methanogenic bacteria. This group of bacteria is known to play a role in CVOC attenuation.
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Efhene and methane have been detected in samples collected from well nests MW-12,

MW-16, MW-105/ and MW-103D/ indicating that mefhanogenic conditions exist at portions
of the study area. Data collected from other areas of the study area suggest NA is occurring,

but at a much reduced rate when compared to the wetiand area. A decreasing trend in

methane from 2004 to 2005 was noted for concentrations at these well locations in the
shallow zone/ possibly indicative of the drought-like conditions in 2005.

Analytical results for sampling performed in October 2004, July 2005, and October 2005
provide support for the occurrence of NA of CVOCs at and downgradient of the site/
including:

• Detections of efhene and ethane, the end biodegradation products of TCE and
1/U-TCA.

• The detection of TCE and 1/1,1-TCA degradation products documents the loss of
contaminants achieving the first line of evidence of NA (USEPA, 1999).

• Detection of dissolved iron/ alkalinity, and methane above background concentrations in

the area of CVOC detections indicates the presence of reducing conditions needed for

biodegradation to occur. Nitrate was generally not detected or was below 1 mg/L/

further supporting conditions appropriate for biodegradation. These geochemical and
biochemical conditions are indicators of NA and support the second line of evidence of
NA (USEPA, 1999).

• The observance of chloride concentrations three to four times higher than background in

the area of highest CVOC detections.

• Using the methods presented by Wiedemeier and others (Wiedemeier et al., 1998), data
were compared to the preferred concentrations of NA indicator parameters for an

overall screening of study area conditions. Based on data collected in the NA evaluation,

"adequate evidence" supporting anaerobic biodegradation of chlorinated organics for

the unconsolidated aquifer is present (Table 4).

Potential Groundwater Receptors

Potential human and ecological receptors for the OEP site s groundwater include Davy

Creek and its associated wetland area/ private water-supply wells, and residential

structures. Davy Creek and its associated wetland area may be impacted by the discharge of

unconsolidated zone groundwater migrating from the site. Based on 2004 and 2005 ground-

water data/ the downgradient extent of CVOC degradation products is not known, but

CVOCs were detected at wells located closest to the creek (MW-16S and MW-13D). These
wells were installed in areas that were accessible in the wetland area nearest the creek. It is

unknown whether all of the groundwater in the unconsolidated unit (shallow and/or deep)
discharges to Davy Creek or whether part of it flows beneath the creek. When the well nest
of shallow and deep well screens are installed at the MW-107 location (south of Davy
Creek), compliance and MNA will be completed. MW-107 wells have not been completed
yet because the access path to the proposed location has been too wet and soft to support

vehicle traffic. Groundwater quality and elevation data will be available during future
sampling events from this location.
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Conclusions

Source reduction activities have been previously performed at the site and include the

removal of the former lagoon sediment and sludge/ contaminated soil/ and contaminated

sediment in the wetlands around Davy Creek and the operation of a groundwater extraction

system.

October 2004, July 2005, and October 2005 data show similar concentrations as those
measured in the previous sampling round of April 2003, when the groundwater extraction

system was in operation. This suggests the CVOC plume is stable.

Groundwater chemistry data indicate evidence supporting NA of CVOCs near the shallow
downgradient portions of the CVOC plume. Monitoring data suggest that, to date/
significant NA occurs at or near the wetland area located on the south side of the site.

Specifically/ the data collected from well nests MW-12/ MW-13/ and MW-16 show anaerobic

conditions exist that are contributing to NA of CVOCs.

The migration of CVOCs appears to be primarily occurring in the unconsolidated zone
groundwater onsite and south of the site. NA in the wetland area, south of the site/ should

minimize further migration and appears to be meeting remedial goals for the site.

Unconfirmed detections of low concenb'ations of chlorinated compounds are present in July

2005 samples from private water supply wells.

Recommendations

Monitoring data collected over time can be used to verify that NA is sufficient to control
CVOC migration such that MNA may be an appropriate stand-alone remedy.

CH2M HILL recommends the continuation of groundwater monitoring as specified m the
SAP dated October 2004. This SAP included a QAPP, Field Sampling Plan/ and a Data
Management Plan. Quarterly groundwater sampling events should be continued for

another 2 years to collect MNA data to properly evaluate seasonal trends in the

biogeochemistry and NA. In addition to MNA, CH2M HILL recommends the program be
enhanced in 2006 to monitor potential receptors and detect plume expansion through:

• The completion of a nested monitoring well pair on the south side of Davy Creek (at the
approximate location shown for MW-107S/D in Figure 1). This well nest will evaluate
the flow between Davy Creek and the shallow and deep unconsolidated groundwater,

and serve as sentinel wells to evaluate plume expansion.

• The addition of surface water monitoring in Davy Creek and the wetland area at three

locations: upstream in Davy Creek, downgradient from the site in Davy Creek, and

downgradient from the site in wetland area. (Surface water monitoring could not be

completed in 2005 because of extremely dry conditions in southern Wisconsin; i.e., there

was not water present in the Creek in sufficient quantity to obtain a surface water

sample).

• Re-sampling of private wells early in first quarter 2006 in the vicinity of OEP to confirm
fhe presence of low concentrations of chlorinated compounds detected during July 2005

MMO GW SAMPLING & MNA EVAL FINALDOC 10
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sampling. Once results from these wells are validated and evaluated/ an assessment

should be made as to further sampling and or recommendations,

If CVOCs are detected in the sentinel well nest (MW-107), or if plume expansion is
documented for several consecutive quarters of monitoring, the implementation of a

contingency plan is recommended. The contingency approach may consist of modifications

to the monitoring program or remediation approach for the site. For example/ if trends in

groundwater data suggest an expanding plume, additional wells may be monitored or the
frequency of monitoring may be increased.

In the event that CVOCs are confirmed in private water-supply wells at concentrations

above the MCLs/ additional remedial activities should be considered. These may consist of
point of service treatment or enhancement of NA through the addition of carbon substrates

to the groundwater/ respectively. A detailed design would be prepared/ if deemed

necessary/ for USEPA review and approval.

References

CH2M HILL. 2004. Sampling and Analysis Plan Oconomowoc Electroplating, Oconomowoc,
Wisconsin.

RMT Inc. 2004. Hydrogeologic Investigation and Groundwater Extraction System Evaluation.

USEPA. 1999. Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and
Underground Storage Tank Sites. OSWER Directive 9200.4-17P.

Wiedemeier, T. H., et al. 1998. Technical Protocol for Evaluating Nabiral Attenuation of

Chlorinated Solvents in Groundzuater. EPA/600/R-98/128.

MMO GW SAMPLING & MNA EVAL FINALDOC



Tables



TABLE 1
Compliance and Natural Attenuation Monitoring Program Locations

Oconomowoc Electroplating, Oconomowoc, Wisconsin

Well Name/Location
Water Supply Wells
PW-01

PW-02
PW-03
PW-04

PW-05

PW-06
PW-07
PW-08

PW-09

PW-10

PW-11

SUBTOTAL
MonitorincLWells
MW-1S

MW-1D
MW-2D
MW-3S
MW-3D
MW-4S
MW-4D

MW-5

MW-5D

MW-9S
MW-12S
MW-12D
MW-12B
MW-13S
MW-13D

MW-14D
MW-15S

MW-15D
MW-15B

MW-16S
MW-101S
MW-101B
MW-102S

Monitoring Zone

GW-Upper bedrock
GW-Upper bedrock
GW-Upper bedrock
GW-Upper bedrock

GW-Upper bedrock

GW-Upper bedrock
GW-Upper bedrock
GW-Upper bedrock
GW-Upper bedrock
GW-Upper bedrock
GW-Upper bedrock

GW-Shallow unconsolidated
GW-Upper bedrock
GW-Upper bedrock

GW-Shallow unconsolidated
GW-Upper bedrock

GW-Shallow unconsolidated
GW-Upper bedrock
GW-Shallow unconsolidated

GW-Deep unconsolidated

GW-Shallow unconsolidated
GW-Shallow unconsolidated

GW-Deep unconsolidated
GW-Upper bedrock

GW-Shallow unconsolidated
GW-Deep unconsolidated

GW-Deep unconsolidated
GW-Shaltow unconsolidated
GW-Deep unconsolidated
GW-Upper bedrock

GW-Shallow unconsolidated
GW-Shallow unconsolidated
GW-Upper bedrock

GW-Shallow unconsolidated

Water Level
Measurement

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Compliance
Sampling (1)

x
x
x
x
x

x
x
x
x
x
x
11

x

x

x
x
x
x
x

x
x
x
x

x

Natural
Attenuation
Sampling (2)

x

x
x

x
x
x
x

x

Comments

2551 Oak Street, Town ofAshippun

2580 Oak Street, Krier
2601 Oak Street, McMutlen
2605 Oak Street, Otto
2611 Oak Street, Peirick
547 Eva Street, Krier (rental property owner)-As of July
2005 well could not be located

2602 Elm Street, Krier
2603 Elm Street, Kehl
2606 Elm Street, Otto
2607 Elm Street, Burrow
2612 Elm Street, Fortlage

Upgradient

Downgradient

Downgradient

Downgradient

Downgradient
Downgradient
Downgradient
Downgradient

Upgradient

Downgra client
Downgradient
Downgradient

Downgradient

Downgradient - sentinel well
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TABLE 1
Compliance and Natural Attenuation Monitoring Program Locations

Oconomowoc Bectroplating, Oconomowoc, Wisconsin

Well Name/Location Monitoring Zone
Water Level

Measurement

Compliance
Sampling (1)

Natural
Attenuation

Sampling (2) Comments

Monitorina Wells Continued
MW-102D
MW-103S
MW-103D
MW-104S
MW-104D
MW-105S
MW-105D
MW-105B
MW-106S
MW-106D

MW-107S(4)
MW-107D (4)
OW-6

SUBTOTAL
Drive Point Piezometers

GW-Deep unconsolidated
GW-Shallow unconsolidated
GW-Deep unconsolidated
GW-Shallow unconsolidated
GW-Deep unconsolidated
GW-Shallow unconsolidated
GW-Deep unconsolidated

GW-Upper bedrock

GW-Shallow unconsolidated
GW-Deep unconsolidated

GW-Shallow unconsolidated

GW-Deep unconsolidated
GW-Upper bedrock

x
x
x
x
x
x
x
x
x
x
x
x
x
36

x

x
x
x
x
x
x
x

20

Downgradient - sentinel well

x
x

x
x

x
x

Near source area

Near source area

Downgradient
Downgradient
Downgradient
Downgradient - sentinel well

Downgradient - sentinel well

Downgradient - sentinel well

Downgradient - sentinel well

14

P-1 SW
P-2 SW

P-3 SW

SUBTOTAL

x
x
x
3

Staff Gauges
SG-1

SG-2

SG-3

sw
sw
sw

SUBTOTAL

x
x
x
3

x
x
x
3

x
x
x
3

TOTAL 42 34 17

(1) Compliance sampling includes the analysis of VOCs. Water levels would be taken at all accessible monitoring wells, drive point piezometers, and staff gauges. Semi-annual sampling will be performed.

(2) Natural Attenuah'on sampling includes the analysis ofVOCs and natural attenuation parameters (nitrate, diss. Managnese, total and diss. Iron, sulfate, sulflde, methane, ethene, ethane, chloride, alkalinity and soluble organic
carbon) and the.measurement of field parameters (temperature, pH, specific conducfivity, dissolved oxygen, and oxidafcn reduction potential). Water levels would be taken at all accessible monitoring wells, drive point
piezometers, and staff gauges. Quarterly sampling vrill be performed to evaluate seasonal trends in natural attenuation parameters for a two year period.

(3) Surface water monitoring will be performed for the same analysis and frequency as NA groundwater sampling. In addition, Orthophosphate and ammonia will be perfomned on surface water samples.

(4) Proposed groundwater monitoring well nest on the south side of Davy Creek.

GW-Groundwater

SW-Surface water
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TABLE 2
Field ana Analytical Results—Groundwater Sampling
October 2004. July 2005, and October 2005
OwnomowQc BsdmpSaSng

Constituent 5
Field Parameters
Dissolved Oxygen (DO) mg/L
Oxidation Reduction millJvoEts

Potential (ORP)

pH pH units
Specific Conductivity mmhos/cm

Temperature deg c
Depth to water feet
Natural Attenuation Parameters
Alkalinfty, total (as CaC03) mg/L

Chtoride (as Cf) mgA.
Ethane pg/L
Ethene pg/L
tron, total pg/L

Iron, dissoived pg/L
Mangsnese, total pg/L
Manganess, dsssolveci pg/L
Methane pg/L
Nitrogen, nitrate (as N) mg/L
Sulfete (as 304} ms/L
Sutfide mg/L
Total Organic Carbon mg/L
VOCs

1,1,1-Trichloroethane pg/L
1,1,2,2-Tetr3chtoroethane pg/L
1.1,2-Trichloroethane pg/L
1,1-Dichloroethane pg/L
1,1-DichiorDethene pg/L
1,2,3-Trichtorabenzene pg/L
1,2,4-Trichtorobenzene pg/L
1,2-0 ibromo-3-chtoropro pane pg/L
1,2-DibromoeSiane pg/L
1,2-Dichlorobenzene pg/L
1,2-Dichioroethane \iQfL
1,2-Dichtoropropane MS/l-
1,3-DEchlorobenzene )jg/L
1.4-Dichiorobenzene p8/l-
2-Butanone pg/L
2-Hexanone MgA.

4-Methyh2-pentanone pg/L
'\cetone pg/L
Senzene pg/L
Bromochloromethane pg/L
Bromodichioromethane pg/L
3romoform yg/L
3romo methane M9/L
Carbon disuifide M9/1-

ec _i

5111

WA
125
N/A
N/A
150
150
25
25
N/A

2
125
N/A
N/A

40
0.02

0.5

85
0.7

N/A
14

0.02

0.5

60
O.S

0.5

125
15

N/A
N/A
N/A
200
0.5

N/A
0.06

0.44

1
200

a:
3: W
u u

0
11.

N/A
250
N/A
N/A
300
300
50

50
N/A
10

250
N/A
N/A

200
03.

5
850
7

N/A
70

os
5

600

5
5

1250
75
N/A
N/A
N/A

1000
s

N/A
0.6

4.4

10

1000

MW-001S

I5CAOM1.0:
Oct 04

1.S2

73.5

6.93

0.956
16.34
8.56

370
65.9

0.5 U
0.5 U

281 J
14 U-

14.6

2.3 J

0.4 J
47.2

1 UJ
1.6 J

0.07 U
0.018 U

0.09 U
0.031 U

0.06 U
0.08 U
0.06 U

0.026 U
0.023 U

0.04 U
0.04 U
0.06 U

0.04 U
0.05 U

0.4 UJ
0.5 U

0.6 U
1.5 UJ

0.05 U
0.05 U
0.04 U
0.07 U
0.06 U

0.1 U

05CA4M8,
09 JulOS

28.8%
214.6

6.51
0.668
15.88
S2A

350
24

0.5 U
0.5 U

468
25 U

wa.
12. U
os u

1
24

1 U
1.1 J

0.07 U
0.018 U
0.09 U

0.031 U

0.06 U
0.08 U
0.06 UJ

0.026 R
0.023 U
0.04 U
0.04 U
0.06 U
0.04 U
0.05 U

0.4 R
as u
0.6 U

1.5 R
0.05 U

0.05 U
0.04 U
0.07 U
0.06 UJ

0.1 U

06CA01-26,
27 Oct 05

0.53

135.1
6.64

0.857
17.78

360
98

0.5 U
0.5 U

3T7
25U

11.9

2J
1.4 J

0.18

35
1 U

22 J

0.07 U
0.018 U

0.09 U

0.031 U
0.06 U
0.08 U
0.06 U

0.026 UJ
0.023 U

0.04 U
0.04 U
0.06 U
0.04 U
0.05 U

0.4 LU
0.5 U

0.6 U

1.5 UJ
0.05 U
0.05 U
0.04 U
0.07 U
0.06 U

0.1 U

MW.004D

05CA40-13
JulOS

0.92
-55.7

7.81

0.955

11.97
9.78

0.07 U
0.018 U

0.09 U
0.031 U
0.06 U
0.08 U
0.06 U

0.026 U
0.023 U

0.04 U
0.04 U
0.06 U

0.04 U
0.05 U
0.4 R
0.5 U
0.6 U
1.5 R

0.05 U
0.05 U
0.04 U
0.07 U
0.06 UJ

0.1 U

mw-oosD

05CA40-10
JulOS

10.9%
28.6

6.51
2.364
13.53
5.05

0.07 U
0.018 U

0.09 U
17 J
3

0.08 U
0.06 U

0.026 U
0.023 U
0.04 U
13

0,06 U

0.04 U
0.05 U
OAR
0.5 U
0.6 U
1.5 R

0.05 U
0.05 U
0.04 U
0.07 U
0.06 UJ

0.1 U

MW-012B

05CAW-C
JulOS

W2%
29.8

7.77
1.116
17.40
5.69

0.07 U
0.018 U
0.09 U

0.031 U
0.06 U
0.08 U
0.06 U

0.026 U
0.023 U

0.04 U
0.04 U
0.06 U

0.04 U
0.05 U
0.4 R

0.5 UJ
0.6 LU
1.5 R

0.05 U
0.05 U
0.04 U
0,07 U
0.06 U

0.1 U

MW-012S

05CAOM7,
08 Oct 04

0.34

14.B

72S
1.522
12.84
5.47

391
207

0.5 U
0.82 J
499
18.4 J

123
130

0.06 U
60

1 LU
4.7

66

0.018 U
0.09 U

43
7.1

0.08 U
0.08 U

0.026 U
0.023 U

0.04 U
0.04 U
0.060

0.04 U
0.05 U
0.4 UJ
0.5 U

0.6 U

1.5 UJ
0.085 UB

0.05 U
0.04 U
0.07 U
0.06 U

0.1 U

05CAU-46,

47 All 05

6.5%

63.7

7.15
1.180
13.76
5.69

370
140

0.5 U
0.5 U
300
25 U

114

109
32

0.06 J
220

1 U
3.3

74 J



TABLE 2
Fieid and Analytical Results—Groundwater Sampling

October 2004. July 2005. and October 2005
Ownomowoc Qactroplating

Constituent ^
VOCs Continued
Carbon tetrachloride pg/L
Chiorobenzene tjg/L
Chtoroemsne pg/L
Chiorofbnn pg/L

Chloro methane pg/L
ds-1,2-Dichloroethene MS/L
ds-1,3-D!ch!oroprDpene pg/L
Dibromochloromethane pg/L
Dichlorodtfiuoromethane pg/L

Ethytbenzene pg/L

Isopropylbenzene M9/L
m,p-Xytene (sufn of isomere) pg/L
Methy! tert-butyi ether M9/1-
Methylene chtoride pg/L
o-Xylene pg/L
Styrene pg/L
Tetrachloroethene pg/L.
Toluene pg/L
trans-1.2-Dichloroethene pg/L
trans-1,3-Dichloropropene pg/L
Trichtoroethene pg/L
Vinyl chlorlde pg/L

!g0 °-

§s

0.5

N/A
. 80

0.6

0.3

7
0.02

6
200
140
N/A
1000

12
0.5

N/A
10
0.5

200
20

0.02
0.5

0.02

Q:
Z (0
o u]

0
ii-

5
N/A
400
6
3
70
oa.

60
1000
700
N/A

10000
60
5

N/A
100

5
1000
100
02.

5
0.2

MW.001S

15CAOM1,021
Oct 04

0.05 U
0.05 U
0.06 U
0.07 U
o.os u
0.06 U

0.015 U
0.09 U

0.06 U
0.05 U
0.03 U
0.12 U
0.15 J
0.11 UJ|
0.04 U
0.04 U
0.05 U
0.08 U
0.04 U

0.015 U
0,07 J

0.018 U

05CA«-0»,
09 Jul05

0.05 U
0.05 U
0.06 U
0.07 U
0.05 UJ
0.06 U

0.016 D

0.09 U
0.06 UJ
0.05 U

0.03 U
0.12 U
0.05 U
0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 D
0.04 U

0.015 U

0.03 U
0.018 U

06CA01.26,
27 Oct 05

0.05 U
0.05 U
0.06 U

0.07 U
0.22 UB
0.06 U

0.016 U

0.09 U
0.06 U

0.05 U
0.03 U
0.12 U
0.14 J
1.8 J

0.04 U
0.04 U
0.05 U
0.08 U
0.04 U

0.015 U
0.031 J
0.018 U

MW-004D

05CA40.13
JulOS

0.05 U
0.05 U
0.06 U
0.07 U
0.05 UJ

0.06 U
0.016 U

0.09 U

0.06 U
0.05 U
0.03 U
0.12 U
0.05 U
0.11 UJ

0.04 U
0.04 U
0.05 U
0.08 U
0.04 U

0.015 U
0.03 U

0.018 U

MW-005D

05CA4MO
JulOS

0.05 U
0.05 U
2.2 J

0.07 U
0.05 UJ
250

0.016 U

0.09 U
0,06 U
0.05 U

0.03 U
0.12 U
0.22 J
0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 U
9.7 J

0.015 U

180
3.8

ISW-012B

05CA40-43
JulOS

0.05 U
0.05 U

0.06 U
0.07 U

0.05 U
0.06 U

0.016 U
0.09 U
0.06 U
0.05 U

0.03 U
0.12 U
0.05 U
0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 U
0.04 U

0.01S U

0.03 U
0.018 U

MW.012S

05CAOM7,
08 Oct 04

0.05 U

0.05 U
0.6 J
0.1 UB

0.05 U

29
0.016 U
0.09 U

0.06 U
0.05 U
0.03 U
0.12 U
0.05 U
0.11 IU
0.04 U
0.04 U

0.051 J
0.08 U

16 J
0.015 U

120
03S

05CAU-46,

47Jul05

1 U
1 U

IS U
1.7 J

1 U
17 J

0.32 U

1.8 U
1-2 U

1 U
0.6 U
2.4 U

1 U
2.2 UJ
0.8 U
0.8 U

1 U
1.6 U
16 J

0.3 U
100
0.36 U

06CA01-07,
08 Oct 05

1U
1 U

1,2 U
1.4 U

1U
64J

0.32 U
1.8 U
1.2 U

1 U
0.6 U
2.4 U

1 U
70 J
0.8 U
0.8 U

1U
1.6 U
20 J
0.3 U

100 J
4.4 J

MW.012D

05CAOM5,
06 Oct 04

0.05 U

0.05 U
0.16 J
0.07 U
0.05 U

13
0.016 U

0.09 U

0.06 U
0.05 U
0.03 U
0.12 U
0.05 U
0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 U
3.2

0.015 U

10
3

05CA40-44,
45 Jul05

025 U
0.25 U
0.3 U

0.35 U
0.25 U

7.1

0.08 U
0.45 U

0.3 U
0.25 U

0.15 U
0.6 U

0.25 U
0.55 UJ
0.2 U
V2U

(US U
0.4 U

1.6 J
0.075 U

3.8

2.4 J

06CAOWS,
06 Oct 05

1.3 U
1.3 U

1.5 U
1.8 U
1.3 U
30

0.4 U
2.3 U
1.5 U

1.3 U
0.75 U

3U
1.3 U
77J

1 U
1U

1.3 U

•2U

10
0.38 U

27
5.7

MW-013S

05CA4H.30
JulOS

0.05 UJ
0.05 UJ
0.06 UJ
0.07 UJ
0.05 UJ

0.14 J
0.016 UJ
0.09 UJ
0.06 LU
0.05 UJ
0.03 UJ

0.12 UJ
0.05 UJ
0.11 UJ
0.04 LU
0.04 UJ

0.097 J
0.08 IU
0.04 LU

0.015 UJ

0.33 J
0.018 W

MW-013D

05CAOM9,
10 Oct 04

0.05 U

0.05 U
0.06 U

0.07 U
0.05 D

0.21 J
0.016 U
0.09 U

0.06 U
0.05 U
0.03 D
0.12 U
0.05 U
0.11 UJI
0.04 U
0.04 U
0.05 U
0,08 U
0.04 U

0.01S U

0.03 U
0.23

05CA40-22,
23 Jul05

0.05 U
0.05 U

0.06 U
0.07 U

0.24
0.28

0.016 U

0.09 U
0.06 D

0.05 D

0.03 U
0.12 D
0.28

0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 U

0.04 U
0.015 U
0.03 U

0.028

06CA01.32,
33 Oct 05

0.05 U
0.05 U
0.06 U

0.07 U
0.48
0.38

0.016 U

0.09 U
0.06 U

0.05 U
0.03 U
0.12 U
0.16 J

2.1 J
0.04 U
0.04 U
0.05 U
0.08 U
0.04 U

0.015 U
0.03 U

0.2

MW.014D

05CAOS-11,
12 Oct 04

0.05 U
0.05 U
0.06 U
0.07 U

0.05 U
0.06 U

0.016 U
0.09 U

0.06 U
0.05 U
0.03 U
0.12 U
0.05 U
0.11 UJl
0.04 U
0.04 U
0.05 U
0.08 U
0.04 U

0.015 U

0.03 U
0.018 U



TABLE 2
Field and Analytical Results—Groundwater Sampling

October 2004, July 2005, and October 2005
Oconomcwoc Bectrop/affng

Constituent ^
Field Parameters
Dissolved Oxygen (DO) mg/L
Oxidation Reduction mJttivolts

Potentlai (ORP)

pH pH units
Specific Conducttvity mmhos/cm

Temperature deg c
Depth to water ' feet
Natural Attenuation Parameters
AlkalinHy. total (as CaC03) mg/L
Chtoride (as C!) mg/L
Ethane pg/L
Ethene ^jg/L

iron, total pg/L
Iron, dissolved pg/L
Manganese. total M9/L.
Manganese, dissolved pg/L
Methane pg/L
Nitrogen, nitrate (as N) mgA.
Sulfate (as S04) mg/L
Suffide mg/L
Total Organic Carbon mg/L

VOCs
1,1,1-Trichloroethane pg/L
1.1,2.2-Tetachtoroethane Mg/L
1,1.2-Trichioroethane pg/L
1,1-Dichforoethane pg/L
1,1-Dichforoethene pg/L
1,2.3-TnchIorobenzene MS/L
1,2,4-Trichiorobenzene pg/L
1,2-Dibromo-3-chforopropane pg/L

1,2-Dibromoethane pg/L
1,2-Dichiorobenzene pg/L
1,2-Dlchloroethane p8/i-
1,2-Dichloropropane p8/L
1,3-Dichlorobenzene pg/L
1,4-Dichiorobenzene pgA.
2-Butanone pg/L
2-Hexanone pg/L
4-Methyl-2-pentanone w/L
^cetone pg/L
Benzene pg/L

Bromochloromethane pg/L
Bromodichloromethane pg/L
Bromoform pg/L
Bromomethane pg/L
Carbon disulfide pg/L

S£ -iII11

N/A

125
N/A
N/A

150
150

25
25
N/A
2

125
N/A
N/A

40
0.02

O.S

85
0.7

N/A
14

0.02
0.5

60
0.5

05

125
15

N/A
N/A
N/A
200
0.5

N/A
0.06
0.44

1
200

Q:
Z Ut

§j
Xl.

N/A
250

N/A
N/A
300
300
50
50
N/A

10
250

N/A
N/A

200
0.2

5
850
7

N/A
70
0.2

5
600
5
5

1250
75
N/A
N/A
N/A
1000

5
N/A
0.6

4.4

10

1000

MW.015B

05CA41MH
JulOS

9.7%
-43.9

6.8S
0.898
14.96
9.34

0.07 U
0.018 U
0.09 U

0.031 U

0.06 U
0.08 U
0.06 U

0.026 U
0.023 U
0.04 U
0.04 U
0.06 U
0.04 D
0,05 U
0.4 R

0.5 U
0.6 U

1.5 R
0.05 U
0.05 U
0.04 U
0.07 U
0.08 LU

0.1 U

MW-015S

05CA05.15,
16 Oct 04

8.47

72.0

7.46

0.480
15.83
10.43

229
9.86 J

0.5 U
0.5 U
224 J

14 U

s.e

1 J
4.65 J
13.1 J

1 UJ
1.5 J

1.1

0.018 U

0.09 U
0.031 U

0.06 U
0.08 U
0.06 U

0.026 U
0.023 U
0.04 U
0.04 U
0.06 U
0.04 U
0.05 U

0.4 UJ I
O.S U
0.6 U
1.5 UJI

0.05 U
0.05 U
0.04 U
0.07 U
0.06 U
0.1 U

OSCA4M4,
05 Jul05

93.9%
28.1

7.24
0.621
14.97
10.21

300
32

0.5 U
0.5 U

S9.7J
25 U

S3.

1.2 U
0.5 U
0.8

15
1 U
2J

0.39 J
0.018 U

0,09 U

0.031 U
0.06 U
0.08 U
0.06 U

0.026 U
0.023 U
0.04 D

0.04 U
0.06 U
0.04 U
0.05 U

0.4 R

0.5 U
0.6 U
1.5 R

0.05 U
0.05 U
0.04 U
0.07 U

0.06 UJ
0.1 U

)6CA01-11,1;
Oct 05

5.33

105.8
7.02

0.831
16.7

330
90

0.5 U
0.5 U

95.3
25U

292
7.7

0.84 J
O.S2

22
1 U

1.9 J

1.5

0.018 U
0.09 U

0.031 U
0.06 U
0.08 U

0.06 U
0.026 U
0.023 U

0.04 U

0.04 U
0.06 U
0.04 U
0.05 U

0.4 U
os u
0.6 U

1.5 U
0.05 U
0.05 U
0.04 U
0.07 U
0.08 U

0.1 U

MW-015D

15CA05-13,14|
Oct 04

0.43
60.5

7.12
1.832
14.20
11.31

422
291

0.5 U
0.5 U
7.2 J
14 U

314
4.6 J

0.16 J
43.8

1 UJ
3.3

0.07 U
0.018 U

0.09 U
0.13 J

0.3

0.08 U
0.06 U

0.026 U
0.023 U

0.04 U

0.16 J
o.os u

0.04 U
0.05 U

0.4 UJ
0.5 U
0.6 U
1.5 UJ

0.11 UB|

0.05 U
0.04 U
0.07 U
0.06 U
0.1 U

05CA4M2,
03 Jul05

0.79
258.2

e27
1.447

13.95
11.62

370
200

0.5 U
0.5 U

2SUJ
25 U

276
250
1.4 J

0.18
43

1 U
2.5 J

0.35 U

0.09 U
0.45 U
0.16 U

0.3 U
0.4 U

0.3 U

0.13 U
0.12 U
0.2 U

0.2 U
0.3 U

0.2 U
0.25 U

2 R
2.5 U

3 U
T.S R

035 U
0.25 U
0.2 U

0.35 U

0.3 UJ
0.5 U

06CAOM5.
16 Oct 05

1.46

171
6.46

1.354
14.33

400
220

0.5 U
0.5 U

170 J
25 U

257
254
1.8 J

0.29
49
1U

2.4 J

0.35 U
0.09 U
0.45 U
0.16 U

0.3 U
0.4 U
0.3 U

0.13 UJ
0.12 U

0.2 D

0.2 U
0.3 U

0.2 U
0.2SU

2UJ
2.5 U

3U

7.5 W
0.25 U
035 U

0.2 U
0.35 U
0.3 U

0.5 U

05CA05-17,
18 Oct 04

3.33

-157.8

7.03
3.293

12.87
4.17

930
155

1.3 J
12

6450
5830

S1S
680
0.06 U
941 J

1 UJ
5

0.07 U
0.018 U



TABLE 2
Field and Analyticai Results—Groundwater Sampling

October 2004. July 2005. and October 2005
Ocommowoc BectroplaHng

m

Constituent ^
VOCs Continued

Carbon tetrachloride pg/L
Chlorobenzene pg/L
Chloroethane pg/L
Chloroform ' M9/1-
Chioromethane , pg/L
cis-1,2-Dichloroethene pg/L
cis-1,3-Dichtoropropene pg/L
Dibromochforomethane pg/L
Dichlorodffiuoromethane pg/L
Ethylbenzene pg/L.
Isopropytbenzene pg/L

m.p-Xytene (sum ofisomers) pg/L
Methy! tert-butyl ether pg/L
Methylene chtoride pg/L
o-Xylene pg/L
Styrene pg/L
Tetrachloroethene jjg/L
Toiuene - pg/L

trans-1,2-DichlorDethene pg/L
trans-1,3-Dichloropropene pg/L
Trichioroethene [IQ/L
Vinyl chloride pg/L

II0
11.

0.5

N/A

80
0.6

0.3

7
0.02

6
200
140
N/A
1000
12
0.5

N/A
10
as
200
20

0.02
0.5

0.02

(£
3: W

§1
Hi.

5
N/A
400
6
3
70
0.2

60
1000
700
N/A

10000
60
5

N/A
100

5
1000
100
0.2

5
0.2

MW.015B

05CA«MM
JulOS

0.05 U
0.05 U
0.06 U
0.07 U
0.05 UJ
0.06 U

0.016 U

0.09 D
0.06 U

0.05 U
0.03 U

0.12 U
0.05 U
0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 U
0.04 U

0.015 U
0.03 U

0.018 U

WW-M5S

05CA05-15,
160ct04

0.05 U

0.05 U
0.06 U
0.07 U
0,05 U
0.06 U

0.016 U
0.09 U

0.06 U
0.05 U
0.03 U
0.12 U
0.05 U
0.11 UJ|
0.04 U
0.04 U
0.05 U
0.08 U

0.04 U
0.015 U
0.15 J

0.018 U

05CA41M4,
05 Jul05

0.05 U
0.05 U
0.06 U
0.07 U
0.05 U
0.06 U

0.016 U
0.09 U

0.06 U
0.05 U
0.03 U
0.12 U
0.05 U
0.11 UJ

0.04 U
0.04 U
0.05 U
0.08 U

0.04 U
0.015 U

0.03 U
0.018 U

16CA01.11,1;
Oct 05

0.05 U
0.05 U

0.06 U
0.07 U
0.32

0.06 U
0.016 U

0.09 U
0.06 U
0.05 U
0.03 U
0.12 U
0.05 U
2.1

0.04 U
0.04 U
0.05 U
0.08 U
0.04 U

0.015 U
0.03 U

0.018 U

MW.015D

I5CA05-13,14|OSCA«W2,
oao4

0.05 U
4,1

0.06 U
0.07 U
0.05 U

6
0.016 U

0.09 U

0.06 U
0.05 U

0.03 U
0.12 U
0.69 J
0.11 UJ

0.04 U
0.04 U
0.05 U
0.08 U

0.6 J
0.015 U

41
0.074

OSCAW-02,
03 Jul05

0.25 U
3.3

0.3 U
0.35 U
aas u

2.5 J
0.08 U
0.45 U

0.3 U
0.25 U
0.15 U

0.6 U
OS5 U
0.55 UJ

0.2 U
0.2 U

0.25 U
0.4 U
0.3

0.075 U

30
0.09 D

06CA01-15,
16 Oct 05

0.25 U
4

0.3 U
0.35 U

0.5 J
4.3

0.08 U
0.45 U

0.3 D
0.25 U
0.15 U

0.6 U
0.4 J
15 J

0.2 U
02 U

0.25 U
0.4 D
0.4 J

0.075 U
40

0.09 U

05CA05-17.
18 Oct 04

0.05 U
• 0.05 U

0.06 U
0.07 U
0.05 U
190

0.016 U
0.09 U

0,06 U
0.05 U
0.03 U
0.12 U
0.05 U
0.11 UJ

0.04 U
0.04 U
0.05 U
0.08 U

5
0.015 U

0.03 U
85

MW-016S

04CA40-3S,
36 Jul05

1.3 U
1.3 U
1.5 U
1.8 U

1.3 U
. 330

0.4 U
2.3 U
1.5 U

1.3 U
0.75 U

3 U
1.3 U
2.8 UJ

1 U
1 U

1.3 U

2U
6.2 J

0.38 U
0.75 J

58

06CA01-28.
23 Oct 05

2.5 U
2.5 U

3U
3.5 U
2.5 U
790
0.8 U
4.5 U

3U
2.5 U
1.5 U

6U
2.5 U
130 J

2U
2U

2.5 U
4U

7.9

0.75 U
1.5 U

170

MW-101B

OSCA40.14
Jul05

0.05 U
0.05 U
0.06 U
0.07 U
0.05 U
0.18 J

0.016 1J
0.09 U

0.06 U
0.05 U
0.03 U
0.12 U
039 J
0.11 UJ

0.04 U
0.04 U
0.05 I
0.08 L

0.04 I
0.015 U
0.03 U

0.018 U

MW.102D

05CA40-15
JulOS

0.05 UJ
0.05 UJ
0.06 UJ
0.07 UJ
0.05 UJ

12 J

0.016 LU
0.09 UJ
0.06 U
0.05 UJ
0.03 U

0.12 U
0.45 J
0.11 UJ
0.04 U
0.04 UJ
0.05 UJ
0.08 UJ

0.6 J
0.015 UJ

0.76 J
0.018 U

MW-103S

05CA05-21,
22 Oct 04

0.05 U
3.5

0.37 J
0.24 UB

0.05 U
21

0.016 U
0.09 U
0.06 U

0.05 U
0.03 U
0.12 U
0.05 U
0.11 UJ
0.04 U
0.04 U
1.4

0.08 U •

0.35 J
0.015 U

200
0.4

05CM0.26,
27 All 05

2.5 U
3J
3U

3.5 U
2.5 U
47 J
0.8 U
4.5 U

3UJ
2.5 U
1.5 U

6U
2.5 U
5.5 LU

2U
2U

2.5 U
4 U
2U

0.75 U
230
0.9 U

06CA01-03,
040ct05

2.5 U
5.7 J

3U
3.5 U
2.5 U

59
0.8 U
4.5 U

3U
2.5 U
1.5 U

6U
2.5 U
120 J

2U
2U

2.5 U
4U
2U

0.75 U

340
1.2 J

MW.103D

05CA05.19,
20 Oct 04

0.05 U
0.073 J

0.98 J
1.2 UB

0.05 D
360

0.016 U
0.09 U
0.06 U

0,05 U
0.03 U
0.12 U

0.05 U
0.11 LU
0.04 U
0.04 U
0.05 U
0.08 U
5.5

0.015 U

2200
2.9

05CA40.24,
25 Jul05

25 U
25 U
30 U
35 U
25 U

280 J
8 U

45 U

30 UJ
25 U
15 U
60 U
25 U
55 UJ
20 U
20 U

25 U
40 U
20 U
7.5 U

2000



TABLE 2
Field and Analytical Resuits—Groundwater Sampling

October 2004. July 200S, and October2005
Ocowmowoc BacfropMng

w

Constituent 3
Field Parameters
Dissolved Oxygen (DO) mg/L
Oxidation Reduction milfivolts

Potential (ORP)

pH pH units
Specific Conductivity mmhos/cm

Temperature deg c
Depth to water feet
Natural Attenuation Parameters
AlkalinUy. total (as CaC03) mg/L

Chioride (as Ct) mg/L
Ethane pg/L
Ethene pg/L
Iron. total pg/L
iron, dissolved pg/L

Manganese, total pg/L
Manganese, dissolved pg/L.
Methane pg/L
Nitrogen, ntrate (as N) mg/L
Sulfate (as S04) mgA-
Sulfide mg/L
Total Organic Carbon mg/L
VOCs

1,1,1-Trichloroethane tjg/L
1',1,2,2-Tetrachtoroethane pg/L
1,1.2-Trichloroethane pg/L -
1,1-Dichloroetfisne pg/L
1,1-Dichioroethene pgA.
1,2,3-Trichlorobenzene pg/L
1,2,4-Trichlorobenzene pg/L
1.2-DibrorTio-3-chloropropane w/L

1,2-Dibromoethane M8/L

1,2-DichiorDbenzene pg/L
1^-Dichioroethane [IQ/L
1,2-Dichloropropane M9/1.
1,3-Dichiorobenzene pg/L
1,4-Dichtorobenzene Mg/L
2-Butanone pg/L

2-Hexanone \iglL
4-Me?yl-2-pentanone pg/L
Acetone pg/L
Benzene pg/L
BromochSoromemane pg/L
Bromocfichloromethane M8/L
Bromofonn pg/L
Bromomethane |jg/L
Carton disutfide M9/L

!g8S11

N/A
125
N/A
N/A

150
150
25
25
N/A
2

125
N/A
N/A

40
0.02
0.5

85
0.7

N/A

14
0.02

0.5

60
os
os
125
15

N/A
N/A
N/A
200

0.5

WA
0.06
0.44

1

200

a;
z m
ss§9

N/A

250
N/A
N/A
300
300

50
so
N/A

10
250
N/A

N/A

200
0.2

5
850
7

N/A
70
0.2

5
600
5
5

1250
75
N/A
N/A
N/A
1000

5
N/A
0.6

4.4

10

1000

MW-105B

05CA4M2
Ju[05

0.86

-51.8

6.45

1.105
12.90
5.08

0.07 UJ
0.018 W

0.09 U
0.095 J
0.06 U
0.08 U
0.06 U

0.026 U
0.023 UJ

0.04 U
0.04 LU
0.06 UJ
0.04 U

0.05 U
0.4 R
0.5 UJ
0.6 UJ
1.5 R

0.05 U
0.05 U
0.04 U
0.07 UJ
0-06 UJ
0.12 J

MW-105S

05CA05.25,
2G Oct 04

0.19

-32.8

7.31
1.620
12.98

5.16

367

281
1.4 J

0.61 J
384
338

227
no

0.06 UJ
ns

1 UJ
3.5

0.64 J

0.018 U
0.09 U
4.8

0.94

0.08 U
0.06 U

0.026 U
0.023 U
0.04 U

0.04 U
0.06 U
0.04 U
0.05 U

0.4 UJ

0.5 U
0.6 U

1.5 UJ
0.056 UB

0.05 U
0.04 U
0.07 U
0.06 D

0.1 U

05CA40-20.
21 Jul 05

11.9%
.50.1

7.02
1.714
12.71
S.55

370
290
0.5 U
0.5 U

930
557
241
229
42

0.04 U
68
1.3 J

2.6 J

0.45 J
0.018 U

0.09 U
6.5

0.52
0.08 U
0.06 U

0.026 U
0.023 U

0.04 U
0.04 U
0.06 U
0.04 U
0.05 U
0.4 R
0.5 U
0.6 U

1.5 R

0.05 U
0.05 U
0.04 U
0.07 UJ
0.06 U

0.1 U

06CAOW9,
20 Oct 05

52T

702
6.21

1.414
14.86

390
250
0.5 U

0.5 U
540
287
198

197
0.59 J

0.048 J

66
u

4.1

1.1 J
0.18 U

0.9 U
14
2

0.8 U

0.6 U
0-Z6UJ

OS3 U
0.4 U

0.4 U
0.6 U

0.4 U
0.5 U

4UJ
5U
6U

15 UJ
0.5 U
0.5 U

0.4 U

0.7 U
0.6 U

1U

MW.105D

05CA05-23,
24 Oct 04

6.09
-56.3

7.34
1.299
12.10

5.01

362
159
0.62 J
0.8 J

845J
863 J

vrs
1900
0.06 UJ
75.9

1 UJ
4.1

0.5 J
0.018 U
0.09 U

16
2.6

0.08 U
0.06 U

0.026 U
0.023 U

0.04 U
0.17 J
0.06 U
0.04 U

0.05 U
0.4 LU

0.5 U
o.a u
1.5 LU

0-05 U
0.05 U
0.04 U
0.07 U
0.06 U

0.1 U

04CA40-33,
34 Jul05

1.04

-15.3

5.86

1.411
11.08
5.51

400
200

0.5 U
0.5 U

1090
984
69.5

66.4
170
0.05 J

58
1 J

3.7

1.4 U
0.36 U

1.8 U
15 J

2.4 J
1.6 U
1.2 U

0.52 U
0.46 U

0.8 U
0.8 U
1.2 U
0.8 U

1 U
8R

10 U
12 U
30 R

1 U
1 U

0.8 U
1.4 UJ
13 U

2U

06CA01-17,
18 Oct 05

0.48

-67.1

6.69
1.472
13.93

420
250
1.4 J
1.5

1050
974

81.6 J
82-ZJ
150

0.04 U
74

1 U
3.5

1.4U
0.36 U

1.8 U
140

14
1.6 U

1.2 U
0.52 UJ
0.46 U

0.8 U

0.8 U
1.2 D
0.8 U

1U
BLU

10 U
12 U
30 UJ

1 U

1U
1.1 J
1.4 U

1.2 U
2U

MW.106S

05CA40-D7
JulOS

t0.1%
23.1

6.79
0.960
11.81
5.80



TABLE 2
Field and Analytical Results—Groundwater Sampiing

October 2004. July 2005. and October 2005
Oconomowoc BectroptaHng

Constituent 5

VOCs Continued
Carbon tetrachloride M9/L
Chlorobenzene pg/L
Chloroethane pg/L
Chioroform pgA.
Chioromethane pg/L
ds-1,2-Dichtoroethene PS/L
ds-1,3-0ichloropropene MgA.
Dibromociiloromethane M9/L
Dichlorodifluoromethane M9/L
Ethylbenzene pg/L
Isopropyibenzene pg/L

m.p-Xyiene (sum of isomers) pg/L.
Methyi tert-butyj ether MS/i-
Methyjene chioride pg/L
o-Xylene pg/L
Styrene pg/L
Tefrachtoroethene pg/L
Totuene pg/L
trans-1,2-DichIoroethene pg/L
trans-1,3-Dichloropropene pg/L
Trichloroethene pg/L
Vinyl chloride yg/L

a: _i

IIo11
0.5

N/A
80
0.6

0.3

7
0.02

6
200
140
N/A
1000

12
0.5

N/A
10
0.5

200
20

0.02
0.5

0.02

on
z: m
0 I"

11.

5
N/A
400
6
3

70
0.2

60
1000
700
N/A

10000
60
5

N/A
100
5

1000
100
0.2

5
0.2

MW.105B

OSCA4»-32
JalOS

0.05 UJ

0.05 U
0.06 UJ

0.07 U
0.05 U

0.18 J
0.016 U
0.09 U
0.06 U

0.05 U
0.03 U
0.12 U
0.05 U
0.11 LU
0.04 U

0.04 U
0.05 U
0.08 U
0.04 U

0.015 U

0.09 J
0.059

MW-105S

05CA05-25,
26 Oct 04

0.05 U
0.6

0,06 U

0.07 U
0.05 U

58
0.016 U
0.09 U
0.06 U
0.05 U
0.03 U
0.12 U

0.17 J
0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 U
0.71 J

0.015 U
63

2.3

05CAW.20,
21 All 05

0.05 U
0.58

0.06 U

0.07 U
0.05 U

69
0.016 U

0.09 U
0.06 U

0.05 U
0.03 U
0.12 U
0.33 J
0.11 LU
0.04 U

0.04 U
0.05 U
0.08 U

1.6

0.015 U
76

2.3

06CA01-19,
20 Oct 05

0.5 U
0.98 J

0.6 U
0.7 U

0.5 U

160
0.16 U

0.9 U
0.6 U
0.5 U
0.3 U
1.2 U
0.5 U
31 J
0.4 U

0.4 U
0.5 U
0.8 U
1.8

0.15 U
41
3.7

MW.105D

05CA05.23,
24 Oct 04

0.05 U

0.05 U
0.06 U
0.07 D
0.05 U

56
0.016 U
0.09 U
0.06 U

0.05 U
0.03 U
0.12 U
0.05 U
0.11 W\
0.04 U
0.04 U
0.05 U
0.08 U

2.6

0.015 U-

240 .
IS

04CA40.33,
34 Jal05

1 U
1 U

1.2 U
1.4 U

1 U
29

0.32 U
1.8 U
1.2 U

1 U
0.6 U
2.4 U

1 U
2.2 UJ
0.8 U

0.8 U
1 U

1.6 U
1

0.3 LU

130
1.1

06CA01-17,
18 Oct OS

1 U
1 D

1.7 J
1.4 U

1 U
350

0.32 U
1.8 U
1.2 U

1 U
0.6 U
2.4 U

1U
52J
0.8 U
0.8 U

1 U
1.6 U

11
0.3 U

470
9.2

MW.106S

OSCA40-07
JulOS

0.05 U
0.05 U
0.06 U
0.07 U

0.05 U
0.06 U

0.016 U
0.09 U
0.06 U
0.05 U
0.03 U
0.12 U
0.05 U
0.11 UJ
0.04 U

0.04 U
0.05 U
0.08 U
0.04 U

0.015 U

0.03 U
0.018 U

MW-106D

05CA40-12
JulOS

0.05 U

0.05 U
0.06 U
0.07 U
0.05 LU

0.06 U
0.016 D
0.09 U
o.oe u

0.05 U
0.03 U
0.12 U
0.05 U
0.11 LU
0.04 U
0.04 U
0.05 U
0.08 U
0.04 U

0.015 U

0.03 U
0.018 U

PW-W

05CA40-48
Jul05

0.05 U

0.05 U
0.06 U
0.07 U
0.05 U
0.06 U

0.016 U
0.09 U
0.06 U
0.05 U
0.03 U
0.12 U
0.05 U
0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 U
0.04 U

0.015 U

0.03 U
0.018 U

PW-02

05CA41MS
Jul05

0.05 U
0.05 U
0.06 U
0.07 U
0.05 U

0.06 U
0.016 U

0.09 U
0.06 U
0.05 U
0.19 J

1.3 J
o.osu
0.11 LU

1.6 J
0.04 U
0.05 U

0.08 U
0.04 U

0.015 U
0.03 U

0.018 U

PW.03

05CAW.56
Jul05

0.05 UJ
0.05 U
0.06 U

0.07 U
0.064 J
0.58 J

0.018 U
0.09 U
0.06 U
0.05 U

0.03 U
0,12 U
0.64
0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 U

0.04 U
0.015 U

0.42
0.018 U

PW.04

05CA<fr50
Jul05

0.05 U
0.05 U

0.06 U
0.18 J
0.05 U
0.97 J

0.016 U
0.09 U
0.06 U

0.05 U
0.03 U
0.12 U

0.6

0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 U

0.075 J
0.015 U

0.03 U
0.018 U

PW-05

05CA40.51
JulOS

0.05 U
0.05 U

0.06 U
0.07 U
0.05 U

1.4

0.016 U
0.09 U

0.06 U
0.05 U
0.03 U
0.12 U

1
0.11 UJ
0.04 U
0.04 U
0.05 U

0.08 U
0.12 J

0.015 U
0.11 J

0.018 U

PW-07

OSCA40.52
JU105

0.05 U
0.05 U
0.06 U
0.07 U
0.05 U
2.3

0.016 U
0.09 U
0.06 U
0.05 U
0.03 U
0.12 U

0.57
0.11 UJ
0.04 U
0.04 U
0.05 U
0.08 U

0.19 J
0.015 D

0.03 U
0.042 J

PW-OS

05CA40.57
Jul05

0.05 U)
0.05 U

0.06 U
0.07 U
0.05 U

1.3

0.016 U
0.09 U

0.06 U
0.05 U
0.03 U
0.12 U

0.8

0.11 UJ
0.04 U
0.04 U
0.05 U

0.08 U
0.078 J
0.015 U

0.17 J
0.018 U

PW.09

05CA4D.53
Jul05

0.05 U

0.05 U
0.06 U
0.07 U
0.05 U
4.4

0.018 U
0.09 U
0.06 U
0.05 U
0.03 U
0.12 U
0.74
0.11 UJ
0.04 U
0.04 U
0.05 U
0,08 U



TABLE 3
Groundwater Elevations
Oconomowoc E/ecfr-op/affng

Well ID
MW-1S

MW-1D

MW-2D

MW-3S

MW-3D

MW-4S

MW-4D

MW-5

MW-5D

MW-9S

MW-12S

MW-12D

MW-12B

MW-13S

MW-13D

MW-14D

MW-15S

MW-15D

MW-15B

MW-16S

MW-101S

MW-101B
MW-102S

MW-102D

MW-103S
MW-103D

Top of Casing

Elevation

(ftamsl)
853.42

853.14

852.36

853.39

853.51

854.58

852.08

848.35

847.28

849.30

849.17

848.31

849.40

850.91

850.02

850.58

854.68

855.30

854.35

847.90

851.24

851.08

853.65

853.70

851.84
851.97

Water Level

Depth
October_,

2004
8.56

8.18

7.21

NM
9.47

9.90

10.28

4.97

4.81

7.19

5.47

4.39

5.46

6.83

6.12

5.88

10.43

11.31

10.25

4.17

6.60

6.92

9.52

9.94

7.60

7.73

Groundwater

Elevation

October _, 2004

844.86

844.96

845.15

NM
844.04

844.68

841.8

843.38

842.47

842.11

843.7

843.92

843.94

844.08

843.9

844.7

844.25

843.99

844.1

843.73

844.64

844.16

844.13

843.76

844.24
844.24

Water Level Depth

July 11,2005
8.24

7.74

7.28

dry
NM

9.63

9.78

NM

5.05

7.07

5.69

4.8

5.69

7.02

6.38

5.64

10.21

11.62

9.34

4.93

6.3

7.14

9.3

9.83

7.56

7.67

Groundwater

Elevation

July 11,2005
845.18

845.4

845.08

dry
well casing

compromised

844.95

842.3

Likely compro-mised,
outer casing visibly

damaged

842.23

842.23

843.48

843.51

843.71

843.89

843.64

844.94

844.47

843.68

845.01

842.97

844.94

843.94

844.35

843.87

844.28
844.3

Water Level

Depth
October 3, 2005

9.66

9.72

8.75

dry
10.92

11.40

11.62

NM

5.99

8.19

6.43

5.66

6.82

8.07

7.30

11.62

11.73

12.74

15.33

5.25

8.09

8.42

10.94

11.11

8.68

8.80

Groundwater

Elevation

October 3, 2005

843.76

843.42

843.61

dry
842.59

843.18

840.46

Likely compro-
mised, outer

casing visibly
damaged

841.29

841.11

842.74

842.65

842.58

842.84

842.72

838.96

842.95

842.56

839.02

842.65

843.15

842.66
842.71

842.59

843.16
843.17

MKE/Table 3 gw elevs.xls Page 1 of 2



TABLE 3
Groundwater Elevations
Oconomowoc Bectroplating

Well ID
MW-104S

MW-104D

MW-105S

MW-105D

MW-105B

MW-106S

MW-106D

Top of Casing

Elevation

(ftamsl)
850.56

850.57

849.01

848.90

848.90

848.92

849.01

Water Level

Depth
October_,

2004

6.39

7.35

5.16

5.01

5.60

5.71

5.23

Groundwater

Elevation

October_,2004

844.17

843.22

843.85

843.89 .

843.3

843.21

843.78

Water Level Depth

July 11, 2005
6.39

6.45

5.55

5.51

5.08

5.8

5.4

Groundwater

Elevation

July 11, 2005
844.17

844.12

843.46

843.39

843.82

843.12

843.61

Water Level

Depth
October 3, 2005

7.27

7.58

6.18

6.27

6.30

6.86

6.44

Groundwater

Elevation

October 3, 2005

843.29

842.99

842.83

842.63

842.60

842.06

842.57

Note: NM = Not Measured

MKE/Table 3 gw elevs.xls Page 2 of 2



TABLE 4
Screening forAnaerobic Biodegradation Processes and Interpretation of Screening Results
Oconomowoc Electroplating

Analysis
Oxygen (mg/L)

Oxygen (mg/L)

Nitrate (mg/L)

Iron 11d

Sulfate (mg/L)

Sulfide (mg/L)

Methane (mg/L)

Methane (mg/L)

Oxidation Reduction
Potential (mV)

Oxidation Reduction
Potential (mV)

PH

pH

TOO (mg/L)

Temperature (degrees
Celsius)

Alkalinity (mg/L)

Chloride (mg/L)

BTEX (mg/L)

Trichloroethene (mg/L)

Dichloroethene (mg/L)

Preferred
Concentration

Indicating
Anaerobic

Blodegradatlon
< 0.5 mg/L

> 5 mg/L

< 1 mg/L

> 1 mg/L

< 20 mg/L

> 1 mg/L

< 0.5 mg/L

> 0.5 mg/L

<50mV

<-100mV

5 < pH < 9

5>pH>9

> 20 mg/L

>20C

> 2x background

> 2x background

> 0.1 mg/L

Not applicable

Not applicable

Interpretation3

Tolerated, suppresses the reductive pathway at
higher concentrations.

Not tolerated, however, VC may be oxidized
aerobically.

At higher concentrations, may compete with
reductive pathway.

Reductive pathway possible; VC may be
oxidized under Fe (lll)-reducing conditions.

At higher concentrations, may compete with

reductive pathway.

Reductive pathway possible.

VC oxidizes.

Ultimate reductive daughter product, VC
accumulates.

Reductive pathway possible.

Reductive pathway likely.

Optimal range for reductive pathway.

Outside optimal range for reductive pathway.

Carbon and energy source; drives

dechlorination; can be natural or
anthropogenic.

At T .20C, biochemical process is accelerated.

Results from interaction between C02 and
aquifer materials.

Daughter product of organic chlorine.

Carbon and energy source; drives
dechlorination.

Material released.

Daughter product of TCE; If cis is > 80% of

Value3

3

-3

2

3

2

3

0

3

1

2

0

-2

2

1

1

2

2

2

Points
Awarded
for Study
Area-'"-0

3

0

2

3

0

0

0

0

1

0

0

0

0

0

0

2

0

0

2
total DCE it is likely a daughter product,
1,1 DCE can be chemical reaction product of
TCA.

Vinyl chloride (mg/L) Not applicable Daughter product of DCE.

\\Hercules\Proj\OconomowocELectropla\317734\GW Sampllng&Results Memos\2004_2005 data eval\Table 4.xls Page 1 of 2



TABLE 4
Screening for Anaerobic Biodegradation Processes and Interpretation of Screening Results
Oconomowoc Electroplating

Analysis
1,1,1-trichloroethane

(mg/L)

1,1-dichloroethane (mg/L)

Chloroethane (mg/L)

Ethene/Ethane (mg/L)

Ethene/Ethane (mg/L)

Preferred

Concentration

Indicating
Anaerobic

Biodegradation3
Not applicable

Not applicable

Not applicable

> 0.01 mg/L

> 0.1 mg/L

Interpretation
Material released.

Daughter product of TCA under reducing
conditions.

Daughter product of DCA or VC under reducing
conditions.

Daughter product of VC/ethene.

Daughter product ofVC/ethene.

Value8

2

2

2

3

SCORE:"'6

Points
Awarded
for Study
Area--"-0

0

2

0

2

0

19

See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water,

EPA/600/R-98/128.

See Table 1 of this report for study area constituent values.

Points awarded only when 50 percent or more of results for a particular parameter for the wells sampled were at the

preferred concentration.

" Sampled for dissolved iron. Compared values to background concentrations (>2x background).

e Scores of 15 to 20 = Adequate evidence for anaerobic biodegradation of CVOCs.

\\Hercules\Proj\OconomowocELectropla\317734\GW Sampling&Results Memos\2004_2005 data eval\Table 4.xls Page 2 of 2
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(LOCATION APPROXIMATE)

NOTES

1. BASE MAP DEVELOPED FROM tNFORUABON PROVIDED BY RUT. INC. ON
10/26/0*.

2. BASE MAP DEVELOPED FSOM AERIAL PHOTOGRAPHS DATED 3/2S/1S99
PREPARED ST AEROUETRICS. INC.. SHESOTGAN. WSCONSN.

3. VERTICAL DATUM (ELEVATION) IS REFERENCED TO USCS MEAN SEA
LEVEL DATUM. 1929 ADJUSTMENT. TOPOGRAPM1C CONTOUR INTERVAU 2
FEET.

4. WE HORtZONTAt. DATUM IS BASEO ON THE WISCONSIN STATE PUWE
COORDINATE STSTCM. NORTH AMERIUN DATUU (IUO) 1927-
WISCONSIN SOUTH.

5. MONITORING WELL LOCATIONS AND ELEVATIONS WE BASSO ON A
SURVEYS PERFORMED BY SPATIAL DATA SURVpfS ON OECEM8ES 2001,
JANUARY 2002. JUNE 2002 AND APRIL 2003.

6. StTE aCNCHMARKS ESTAfflJSMEO BASED ON SURVEY FROM 8ENCHUARK
MONUMENT LOCATED ON THE SOUTHWEST CORNER OF THE
ItCTERSECTON Of MAPLCTON ROAD AND MILL ROAO. NE 1/4 OF N£
1/4 OF SECTION 8. TOWNSHIP 8 NORTH. RANC£ 17 EAST.

7. THE PRIVATE OR SUPPLY WEOS SHOW! ON THIS MAP REPRESENT A
PORTION OF THE PRIVATE WELLS SERVING WE RESIDENTS OR
BUSINESSES tN THE TOWN OF ASHtPPUN. ANO REPRESENT A PORTION
OF THESE WELLS THAT UKELY EXtST WTTHIN THE CONFINED AREA OF
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NOTES

1. BASE MAP DEVS.OPEO FROM INFORMATION PROUOEO BY RMT. INC. ON
10/26/04.

2. 8ASE UAP DEVELOPED ?%1M AERIAL PHOTOGRAPHS DATED 3/26/1393
PREPARED 8r AEROMETRtCS. INC.. SHEBOYGAN. WISCONSIN-

3. VERTICAL DATUM (Q.EVATION) IS RO'ERENCEO TO USGS MEAN S£A
LEVEL DATUM, 1929 AOJUSTUgNT. TOPOCRAPHIC CONTOUR INTERVAL: 2
FEEt.

*. THE H08I20NW. DATUM IS BASED ON THE WISCONSIN STATE PLANE
COORDINATE SYSTEM. NORTH AMERICAN DATUM (NAOi 1927-
WISCONSN SOUTH.

5. MONETORING WELL LOCCTONS AND ELEVATIONS ARE BASED ON A
SUffVgYS P£RFORM£0 8V SPATIAL DATA SURVEYS ON OECSM8ER 2001.
JANUARY 2002. JUNE 2002 AND APRIL 2003.

6. SITE 8ENCHUARKS £STAauSHEO BASED ON SURVEY FROM 8ENCHUARK
MONUMENT LOCATED ON THE SOUTWWSr CORNEH OF THE
ISTERSECTION OF- UAP1.ETON ROAO AND MIO RWO. NE 1/4 OF NE
1/4 OF SECTION 8. TOWNSHIP 8 NORTH. RANGE 17 EAST.

7. WE PRIVATE Off SUPPLY WELLS SHOWN ON THIS MAP REPRESENT A
PORTION Of THE PRIVATE WElt5 SERVING THE RESIDENTS OR
eUSINESSES IN THE TOWN OF ASHIPPUN. AND REPRESENT A PORTION
OF THESE WELLS THAT UKELY EXIST WFTHtN THE CONnNEQ AREA OF
THIS MAP.
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NOTES,

1. BASE MAP OEVELOPEO FSOU 1NFORMATIW PROVIDED BY RMT. INC. ON
10/26/04.

2. BASE MAP OEVEXOPEO FROM AERlAf PHOTOGRAPHS W!€Q 3/26/1999
P8EPAKED BT AEROMETRICS. INC- SHEBOYGAN. WISCONSIN.

3. VERTICAt. OATUM (ELEVATKJN) IS REFERENCED TO USCS MEAN SD^
LEVEL DATUM. 1929 ADJUSTMENT. TOPOCRAPHIC CONTOUR INTERVAL: 2
FEET.

4. THE HORIZONTAL DATUM IS BASED ON TH£ WISCONSIN STATE PLANE
COORDINATE SYSTEM. NORTH AMERICAN DATUM (MAD) 1327-
WISCONSIN SOUTH.

5. MONITOUNG WELL LOCATONS WO ELEVATIONS ARE BASED ON A
SURVETS PERFORMSO BY SPATIAL DATA SURVEYS ON OECEMBER 2001.
JANUART 2002, JUNE 2002 AND APRfl. 2003.

6. STTE aENCHMARKS £STA9UaiEO BASED ON SURVEY FROU 8ENCHUARK
MONUMENT LOCATED ON THE SOUTHWEST CORNER OF THE
INTERSECTION OF MAPLETON N0*0 AND MILL R0*0. NE: 1/4 OF NE
>/4 OF SECTION B. TOWNSHIP S NORTH. BWGE 17 EAST.

THE. PRIVATE OR SUPPLY W£OS SHOWN ON THIS MAP REPRESENT A
PORTION OF WE PRIVATE WEOS SOWtNG THE RESIDENTS OR
BUSINESSES IN THE TOWN OF ASHIPPUN. <ND REPHESENT A POBTION
OF THESE WELLS THAT UKEUT EXIST WITHIN THE CONf-INEO AREA OF
THIS MAP.
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FIGURE 6
DEEP UNCONSOLIDATED ZONE
GROUNDWATER ELEVATIONS
OCTOBER 2005
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NOTES

1. 8ASE MAP OEVEIOPED FROM INFORMATION PROVtOSO BY RMT, INC. ON
10/26/04.

2. BASE MAP DEVELOPED FROM AERIAL PHOTOGRAPHS OATEO 3/26/1939
PREPARED 8Y AEROM£TRtCS. INC.. SHEeOYGAN. WSCONS1N.

3. VERTICAL DATUM (ELEVATION) IS REFERENCED TO USGS MEAN SEA
tJVEL DATUM. 1929 AOJUSTMgNT. TOPOGRAPHIC 03NTOUR INTStVAL: 2
FEET.

4. THE HORIZONTAL DATUM IS BASED ON THE WISCONSIN STATE PLANE
COORDINATE SYSTEM. NORTH AMERICAN DATUM (NAO) 1927-
WISCONSIN SOUTH.

5. MQNrrORfNC WELL LOCATIONS AND ELEVATIONS ARE 8ASEO ON A
SURVETfS PERFORMED BY SPATIAL OATA SURVEYS ON DECEMBER 2001.
JANUARY 2002. JUNE 2002 AND APRIL 2003.

6. are BENCHIURKS ESUBUSHEO BASED ON surotY FROU BENCHMARK
MONUMENT LOCATED ON THE SOUTHWEST CORNER OF THE
INTERSECTION OF MAPLETON ROAO AND MIU ROAO. NE ]/< OF N£
1/4 OF SECTION 8. TOWNSHIP 8 NORTH, RANGE 17 SAST.

7. THE PRIVATE OR SUPPLY WELLS SHOWN ON THtS MAP REPRESENT A
PORTION OF THE PRIVATE WEU.S SERVING THE RESIDENTS OR
BUSINESSES IN THE TOWN OF ASHIPPUN. AND REPRESENT A PORTION
OF TH£SE WEU.S WAT UKglY EXIST WITHIN TH£ CONFINS3 AREA Of
TMtS MAP.
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FIGURE 7
BEDROCK GROUNDWATER ELEVATIONS
OCTOBER 2004
OCONOMOWOC ELECTROPLATING COMPANY
OCONOMOWOC WISCONSIN
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NOTES

BASE MAP OEVEt.OPEO FROM INFORMATION PROVIDED BY RUT. INC. ON
10/26/04.

2. BASE MAP DEVELOPED FROM AERIAL PHOTOGRAPHS DATED 3/26/1SS9
PREPARED BY AEROMETRICS, INC^ SHE80YGAN. WSCONStN.

3. VERTtCAL OATUM (EL£VATION) IS REFERENCED TO USGS MEAN SEA
LEVEl. DATUM. 1929 ADJUSTMENT. TOPOGRAPHtC CONTOUR INTERVAL: 2
FEET.

4. THE HOSIZONTAt OATUM IS BASED ON THE WtSCONSN STATE PLANE
COORDINATE SYSTEM. NORTH AMERICAN DATUM (NAO) 1927-
WISCONSN SOUTH.

s. uoNrroRtNC WELL LOCATIONS ANO ELEVATIONS Afte BASED ON A
SURVEYS PERFORMED BT SPATIAL DATA SURVETS ON OECEMB£R 2001.
JANUART 2002. JUNE 2002 AND APRIL 2003.

6. SITE BENCHMARKS ESTA8USMB) BAS£0 ON ^tRV£Y FROM BENCHMARK
MONUMENT LOCATED ON W€ SOUTHWEST CORNER QF TME
INTERSECTION OF UAPLETON ROAO ANO MILL RQ*0. NE 1/4 OF NE
1/4 OF SECTION 8. TOWNSMiP 8 NORTH. RANGE 17 EAST.

7, THE PRIVATE OR SUPPLY WELLS SHOWN ON THIS MAP REPRESENT A
PORTION OF THE PRIVATE WELLS SERVING THE RESIOEOTS OR
BUSINESSES IN THE TOWN OF ASHIPPUN. AND REPRESEMT A PORTtON
OF THESE WEUS THAT UKELY EXIST WITHIN THE CONFINED ORE* OF
THIS MAP.
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FIGURE 8
BEDROCK GROUNDWATER ELEVATIONS
JULY 2005
OCONOMOWOC ELECTROPLATING COMPANY
OCONOMOWOC WISCONSIN
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NOTES

I. BASE hWP DEVaOPES FROU INrORIrfA'nON PSCVIOEO SY RM?. 1N£. W
10/2S/04.

;. B>S£ UW OEV&OPEO FROM AERW. PHOTOCRM'HS nam VW/WI
PREPARED W AESOUEHGCS. SNC.. SH^OYCAhi. WISCONSIN.

2. VERTICAL DATUM (&£WT10N) IS. RETERE^CED TO USCS WEAP* $£^
LEffiL DATUM. 1829 IMUSniEMr. TOPOCSAPHIC CONTOUR INIEBVM; ;
FEET.

4. THE MORlZONTM OATUU IS 8ASS) ON THE WlSCONSN STATE ftANE
COOffOtWTE STSTEU, KORW Afc^iCAht DATUM (MAO) 1S27-
WSCONStist SOUTH.

5. MONlTOffiNG ffElL LOC&T)OF<S ?E> ELEVATIONS ARE 8ASEE; ON A
SURV£TS PEftFOSMEXi BT S3ATW. DATA SU»€YS W 0£C£wa£8 2001.
JANUARf 2002, JUttE 2002 AN& WRit 20CU.

6. SITE BENCHMARKS ESTASUSKEO BASES ON SURVEY FROM SBsiCKhWRK
UONUhtEW IOCATEO C?t THE SOUTHWEST 03RNER: OF Tri£:
IMrEfiSECTiCT OF MAPUTTON ROAD AP{0 UllL fiOAO. NE t/4 Of ME
1/4 OF SECTiON &. TOWNSMiP 8 NORTH. RAhiGE 17 EASf.

7. THE PRIVATE OR SUPPLY WSLiS SHOWN ON THIS MAP REPRESENT A
t*ORTiON OF THE PRIVATE '^VS. SEftviNC WE R£S!D£NTS OR
BUSlFlESSgS tN THE TOWN OF ASH1PPUN, WQ R£Pft£S£Nr A PORTION
Of THESE WOLS THAT UKELY EXIST WWM THE CO!<F?t£D *R£A OF
THIS WAF».
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)»: S47.0
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PROPOSED SENTINEL WEU.
(ACTUAL LOCATION
OB'ENOANT ON
ACCESSIBIUTY)
NOT SAMPLED
NOT DETECTED
EXCEEDS PAUEXCEEDS ES

;05BiL] / riVBtt. I
FIGURE 10
Groundwater TCE Concentrations fcig/L) in Shallow
Unconsolidaled Wells
October 2004/July 2005/October 2005
Oconomowoc Becfroplaffng Company

Oco—, ~n — CH21VIHILL



.^
WS£ MAP DEVaOPSD FROU SNFORUATtON PSCVIDO) 8Y JtUT. INC- ON
10/28/0-t.

2. BASg MAP 0£vaOPEO FKOM AERWL PHOtOCRAPnS DA7KO 3/26/191?9
PftEPAfiSD W AG?U£TRiC&, iNC., SKESOY&W. WSCONSSN.

3. VERTICAL DATUM (ELEVATION) IS RErER£NC£0 TO USCS MEAN S£A
LEVEL OATUM. 1929 ADJUSTMENT, TOPOCTAPHIC CWTOUR iNTEWAU ^
FETT-

?M£ HQraZWTAl CATUM tS Q^SSO ON "ME; WtSCONSiN STATE F»IANE
COOffOWWE SVSTEU, NORTM AMER1CA.M DATUM (M»>0) 1527-
WISCONSIN SOLFTM.

UONITORIW WELL LOCATIONS AND ELEVAWNS ARE BASED ON A
SUfMETS PEWOfthCD 0Y SPATIAl. DATA SUSWfS ON OECEM&ER 2001.
juystUAftY 2002, JUNE 2-GQ2 AND APffiL 200,3.

SITE BENCHtWBKS ESKBUSHED BASEB ON SUBUEY FROM BENCHMWK
UONUMSMT iOCATED ON THE SOUTWVEST COftNER OF •%£
iNT&SSCCTION OF MAPLETON ?*0 WD UiU. RQAO. ?slE )/4 O? ME
1/4 OF SECTION S, TOWlSMtP 8 NQSTH.. RANGE 17 EAST.

7. THE PRMUE OB SUPH.Y VSUS SHWm ON THS MP 8EPRESEW A
PORTION OF THE PfflVATE WEaS SEfMNC ?H£ R£SIO£NTS OR
tiUSlNCSSES IN THE TOWN OF ASMIPPUN. WO REPfl£S£NT A PORtiQM
Of THESE; WEUS THAT UKCLY EXIST <AnHtN THE CCWFIt-tED AfiEA OF
7WS WAP.

ScaelnFeet

EiflSTING 2' TOPOGRAPHIC
CONTOUR
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PIEZOMETCR
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PROPOSED SENTINEL WELL
(ACTUAL LOCATION
DEPENDANT ON
ACCESSIBILIPi')
NOT SAMPLED
NOT DETECTED
EXCEEDS PAUEXCEEDSES
SSSK^ t raisn

GroundwaterTCE Concenfrations (|jg/L) in Deep
Unconsolidated Wells
October 2004/July 2005/October 2005
Oconomcwoc BectroplaSng Company
O^na^oc.Wscon^ CHZWIHIU.
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NOTES

). BASE MAP DEVOOPEO f ROW WORUATiON PROVf&EQ 9Y RUT. INC. ON
t0/26/a<.

?. BASE WftP 0£VaOP£t? FROM A£8lAL f>HQrOGRA?K£ ^£0 3/26/1 &S8
PREP^O W ASSQUETKCS, iNO, SHKOySAhi. WlSCTNSlN-

3. VERTICAL OWUW (ELEVA-nONl S RSTRE^CED ^Q U5C5 MEAN SEA
LEVEL DATUM. 1929 A04USTOEW.. TOPOCft&PHlC CCWOuR SNTB^VW- 2
FEET.

4. THE HORIZONWL 5ATUM IS QfiSGt ON THE WtSCONSN STAI^ PIANE
<SWQ6WTt STSTEl-l, NORTM AMCTiC^ DATUM (htAO) -t&27-
BISCONSm SOUTO,

S. UONITORMC BELL I.OCMUNS WE ELEVATIONS ARE BASED ON A
SURVEYS pefyosyexi SY •S>AT^AI. OATA SURV£VS ON o£CEwaEs 2001.
JANUAitf 20C2, JU?t£ 2GQ2 AN9 ?^L 2003.

Sre BENCHkWRKS ESTAEUSHEB OISEO ON SURuEr FKOU BUCMMWK
UONUMEMT tCGyPEE) ON THE SOUrHW^T COFtNER OF TH£
iMTEfiSSCTlON OF MARiLETON %1AD ^0 Mi U. RCW. NE 1/4 OF HE
V4 OF SECTION St TOWNSWP 9 INPDRTK RANGE 17 EAST.

7. W£ PRR/WE OR SUPPLY WELLS SHOWN ON THES MAP REPTOS&CT A
PORTiON OF me PRiWTE -rtEtAS S£%')NC THE RSSlOENTS OR
BUSINESSES tN 7H£ TOWN Of ASHIPPUN. AND REPR£5£NT A PORT3QN
OF THESE WEOS THAT UK£LY OUST WTtHtN W€ CCWFiOtED AfiEA OF
THtS MAP.

EXISTING 2' TOPOGRAPHIC
CONTOUR
EXISTING SPOT ELEVATION
EXISTING DEPRESSION
EXISTING TREE LINE

EXISTiNC WETLAND AREA
EXISTING EDGE OF WATER
WATER TABLE WELL
PIEZOMETER
BEDROCK WELL
EXTRACTION WELL
FiESIOENTIAL WELL

PROPOSED SENTINEL WEU.
(ACTUAL LOCATION
DEPENDANT ON
ACCESS1BIUTY)
NOT SAMPLES
NOT DETECTED
EXCEEDS PAUEXCEEDS ES

LSSgg / |5|igA.:l
FIGURE 12
GroundwaterTCE Concentrations (pg/L) in
Bedrock Wells
July 2005
Oconomowoc Electmplating Company
Oaonamowac.W^ CHZMHIU.
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f /^' f//^/ ^ NOTES

SASE MAP &EVELOPEQ FROU INFORMATION PRCVtDKt av nuT. INC. ON
10/2S/04.

2. 8AS£ KAP D£M1C?PEO FROM ^£RIAL PtiQroCRApMS OA?£0 3/26/1 SflS
PSEPAffED BY A£3ftOM£TR!CS. !NC.. 5HE90YC.-\N. WSCONSihL

VERTtCAt D-yTUMt (ELT/AT10N) IS REFERENCED TO USCS MDW SEA
LEVEL DATUM. 1329 ADJUSTM?T. TOPOCRAPHtC CONTOUR fNTESVAL: 3
FEET." '""""

THE HOR^O'STAt DATUM )S 9AS£& ON Tn£ WtSCOMStN STATE (^W£
COQHOtMATE SVSTEU. KOKTH Ak»£BICAN &ILTUM (MAO) 1827-
WSCONSi^ SOUTH.

UONlTORiW WE:U. LOCATroHS ASD ELEVATIONS ATC gASEE; ON A
SURVEYS PERFOSWTO BY SWiAl. CATA SURVEYS ON 0£C£M8£S 2001.
JAKVW 2002, Wtt 2002 AND APffiL 2003.
Sfff: SENCHWtfiiCS ESTABUSHEO BASEO ON SURVEY FKOM BE^iCHhWtK
teONUUEM tOCATCO ON WE SOUrvMEST COflNER OF tUE:
IWEfiSECTtQH OF- MAPlLHON )%1A& ^tK UtLt ROAO. N£ t/4 OF NE
1/4 or SECTION a, tomsw a NOICTM. BANGE 17 E*sf.

i. me PBWWE OR supn.v wn-ts SHOWN ON THS U*F eEpRESEm »
PORTION OF THE PRiVATE 'AfELlS. SESVlNC THE »£S10£MfS OR
BUSihlESSES M WE TOWN QF ASHiPPUN, W& R£PR£S£NT A PORTffilN
Of THESE WEU3 THAT UKELT EXIST W1HIN TME COxnWO <KEA OF
THtS MAP.

EXISTING 2'
CONTOUR
EXISTINS SPOT ELEVATION
EXISTING DEPRESSION
DUSTING TREE UNE
EXISTING WETbWD AREA
EXISTINC EOGE OF WATER
WATER TABLE WELL
PIEZOMETER
BEDROCK BELL
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RESIOENTIAI. WELL
PFtOPOSEO SENTINEL WELL
(ACTUAL LOCATION
DEPENDANT ON
ACCESSIBIUTC)
NOT SAMPLED
NOT DETECTED
EXCEEDS PAL/EXCEEDSES
KaigHSi;[?ou3Q

FIGURE 13
Groundwater cis-1,2 DCE Concentrations (Mg/L)
in Shallow Unconsolidated Wells
October 2004/July 2005/October 2005
OconomowocBedroplaSng Company
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NOTES

1. BASE MAP DEVELOPeO FKOU INFORWATtCN P?VIOE> SY %<T, INC. 0<hi
10/26/04-

!. B»S£ tUP pevaOPEO FIIOU <£RU>t PHOraSRAI'MS iMEO 3/36/1 WS
PREPAR£& BY AEROU£TRSCS. INC... SHgeOYCAN. WSXlNSihL

VERTSCAL DATUM (ELCVA-RON) S R£FEHENCGJ TO U%S MEfcS SEA.
L£VEt OATUW. 1829 A&jUSmEW. TOPOCRAPHtC CWTOuR INTERS/^: 2
rarr.

THE HQRSCWAL DATUM IS 9ASQ) ON THE WISCONSiN STATE ftJWE
COOSOEhATE STSTEU. NORTM AteERlCAM DATUM (NAO) 1827-
WISCONSIN SOUTH.

5. yONlTOffiW WU. LOCATtONS A^D ELCVAT?tS ARE BASED ON A
SUSVETS PeSFOSMCT Br SPATIAL QATA SUSvCTS ON 0£C£»8Eft 20S1.
JSAMUAFW 2002. JWE ^302 ANO W?{. 2002.

&. S!T£ BENCHMARKS ESTABUSHEO BASED ON SLiRVET FROM aENCHhAARK
UONUMEMT IjQ&UED ON THE SOUTW»f^r CORNER OF THE
)hiT0lS£CTO>M OF ikWPLETOK WtAQ ANt> USUL RCAD. ME t/4 O? HE

17 CfSi.!/4 OF $£CTON &, TOWNSHIP B NORTH. RANC£

7. THE PRIVATE OR SUPPLY WELLS SHOWN ON 7HES MAP REPRES&tT A
roRTION Or THE PniUATE KEUS SEWING THE BESCENTS OS
BUSlNGSSES tN THE TOWN OF ASKlPPUN, WO RD'RESENT A PORriQN
OF THESE WELLS THAT UKELY EXIST WTtHlM THE CCHsin^Q AREA OF
THIS WAP.

RK^M^-^
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WSB
Groundwater cis-1,2 DCE Concentrat'ons (|jg/L)
in Deap Unconsolidatad Wells
Ocloba 2004/July 2005/October 2005
Oconomowoc BectroplaSng Company
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NOTES

BASE MAP D&'Et.OPEC FROM INFORUATiON PftCVIOSO BY iRUT. iNC. OX
10/26/CM.

•2. WSi MAP DEVEl.OPK) PROM AESlAt. PHOTOGRA^tS &A7£0 3/36/189$
PREPASSD Bf AESGMSTR1CS, IhC. SHEBOY&^N, WSCONSIM.

3. VDTPWL OATUM (ELEVATtONl IS REFERENCED TO USCS MEWS SEA
LEVEL DATUM. 1929 A&tUSTMEWT. TQPOCTAPHiC CONTOUR INTEFEVAl^ 2
FEET.

4. TH£ HOraZ&NTAL OATUM !S SASO) ON THE WiSCONSN STAT£ PUN£
COOfiCH^TS SYSTSU. NORTH AMERICAN DATUM (MAO) 1S27-
WSSCONSIN SOUTH.

5. MONiTORRW WEU LODltriO? ANl; ELEVATIONS ARE 8AS£& ON A
SUWETS PE6FOHICO BY SfWIAL OAn SUfWS ON OECEMBER SOIll.
JUWUARy 20Q2, JUNE 2K32 WS AP%L 2003
SITE BEKCHWIRKS ESTAEUSHEB BSEB ON SWIEi FltOM BENCHMARK
uoNuyewr umtfED ON THE soLm^vEsr coftNEK OF WE:
INTEfiSECTlOM OF htAPETTON FfflAQ AND UtU. ROAD. N£ t/4 OF ^
,4 OF SECTCN 8. TOHNSHIP 8 NORTH. !UNGE 17 E*S1.

7. 1HE P8MUE OR SUPPLY waLS SHOW ON THIS MAP REmESENT »
PORTION OF TX£ PRIVATE WSLfcS $£WIWC Wt R£S10£KTS Oft
BUSiNESSES tN WE TOWN OF ASHIPPUN, WO REPRESeNT A PORTXI^
OF THESE WEUS THAT LKELT KBT •OTHIN nc CONnNEO *KCA OF

EXISTING 2' TOPOGRAPHIC
CONTOUR
EXISTINC SPOT ELEVATION
EXISTING DEPRESSION
EXISTING TREE UNE
EXISTINC WCT1AND AREA
EXISTING EOSE OF WATER
WATER TABLE WELL
PIEZOMETER
BEDROCK WELL
EXTRACTION WELL
RESIDENTIAL WELL

PROPOSED SENTINEL WELL
(ACTUAL LOCATION
DEPENDANT ON
ACCESSISlUFi')
NOT SAM PLED
NOT DETECTED
EXCEEDS PAUEXCEEDSES

neuREts WS/™
Sroundwaterds-1,2 DCE Concenfrations (MS/L)
in Bedrock Wells
July 2005
Oconomowoc Bectroplating Company
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Data Quality Evaluation
Oconomowoc Electroplating -SDG 43523

PREPARED FOR: Jeff Danko/CHZM HILL

PREPARED BY: Steven Paukner/CH2M HILL

COPIES: Heather Hodach/CH2M HILL
Cindi Crudani/CH2M HILL

DATE; February 13,2006

This memorandum presents the data quality evaluation for the groundwater sampling .
event conducted at Ae Oconomowoc EIectroplatmg during the week of October 10, 2004.
The analyses were performed by CT Laboratories, Inc. (CTL), of Baraboo/ Wisconsin.

The samples were collected and analyzed for one or more of the following:

Volatile organic compounds (VOCs) by SW-846 8260
Dissolved gases by modified RSK-175
Total metals by SW-846 6010

Dissolved metals by SW-846 6010
Total Organic Carbon by SW-846 9060
Select general chemishy parameters by SW-846 9056 (anions), EPA 310.2 (alkalmity) and
EPA 376.1 (sulfide)

The data were reviewed to assess their analytical accuracy/ precision/ and completeness.

The review was conducted in accordance with tfae site-specific Quality Assurance Project Plan
(QAPP) (CH2M HILL, 2002b)/ and the Special AnalyticaJI Services (SASs) forms. A forms
review was conducted on 100 percent of the definitive data collected. The forms review
consisted of a review of flie following quality control (QC) items in accordance with the U.S.
Environmental Protection Agency (USEPA) Functional Guidelines for Laboratory Data Reoiew
(USEPA/1999 and 2004) and the site-spedfic QAPP:

Holding times and sample temperature
Instoument tuning .criteria (where applicable)
Initial caHbration and continuing calibration

Laboratoiy control sample (LCS) Surrogate recovery
Blank contamination

Matrix spike/matrix spike duplicate (MS/MSD)
Field duplicate precision The QA/QC limits implemented during the data quality
evaluation were those listed in the site-specific QAPP/ SASs, and the USEPA National
Rmctionnl GuiMines for Laboratonj Data Review (USEPA/1999 and 2004).

Standard data qualifiers were added as a means of classifying the data as to their
conformance to QA/QC requirements. The data quaUfiers are defined as follows:
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[=] Detected. The analyte was analyzed for and detected at the concentration level
shown.

[U] Undetected. The analyte was analyzed for but not detected at a concentration equal
to or greater than the laboratory reporting limit,

[f] Estimated. The analyte was below the stated reporting Imcdt (RL), but greater Aan
flie method detection limit (MDL)/ or there is an analytical bias.

[UJ] The analyte was analyzed for, but not detected at a level equal to or greater than the
reporting litnit This flag was used when the QA/QC data indicated a bias in the
analytical result. The reporting limit should be considered an esfanated value.

[UB] Undetected due to blank contamination. The analyte was detected in the sample and
in an associated metfaod, field/ or trip blank. The quantity of fee analyte is deemed
undetected because it falls below the 95 percent confidence interval (five times the

: blank concenh'ation). The reported analyte concentration is potentially affected by
artifacts from the laboratory or field operations.

The sections below are designed to summarize data quality issues. If no QC issues are
included below, the QAPP objectives were met.

VOCs by SW-846 8260 and Dissolved Gases by RSK-175

Initial Calibration
The initial calibration verification (ICV) analyzed along with field samples contained
relative response factor (KRF) values for acetone and 2-butanone irhat exceeded the QC lirnit
of 0.05. Detected concentrations of these analytes witlun the field samples were qualified
and flagged J as estimated in quantity. Nondetected sample results weie qualified and
flagged /'UJ" as undetected and estunated m quantity. The following samples and
corresponding analytes were qualified and flagged;

• OEP-MW-012D, OEP-MW-012S/ OEP-MW-013D, OEP-MW-016S, OEP-MW-105D/ OEP-
MW-014D, OEF-MW-105S, OEP-MW-103D/ OEP-MW-103S, OEP-MW-015D/ OEP-MW-
015S, OEP-MW-001S, OEP-MW-001SFR

acetone (UJ), 2-butanone (UJ)

Laboratory Control Samples
The laboratory control sample (LCS) associated with fUs SDG exhibited a percent recovery
(%R) for methylene chloride of 44 percent, which was below the SAS specified QC limit of
60 percent. Detected concentrations of methylene chloride within the field samples were
qualified and flagged "}" as estimated in quantity. Nondetected sample results were
qualified and flagged "UJ" as undetected and estimated in quantity. The foUowing samples
and corresponding analytes were qualified and flagged:
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• OEP-MW-012U OEP-MW-012S, OEP-MW-013D/ OEP-MW-016S, OEP-MW-105D, OEP-
MW-014D/ OEP-MW-105S, OEP-MW-103D, OBP-MW-103S, OEP-MW-015D, OEP-MW-
015S, OEP-MW-001S, OEP-MW-001SFR

Methylene chloride (UJ)

Blanks
The field blank associated with this SDG contained estimated concentrations of benzene and
chloroform of 0.092 p-g/L and 0.49 p.g/L, respectively. The detectable concentration of
benzene and chlorofonn within the fotlowing sainples did not exceed the 95 percent
confidence interval of 0.46 fig/L and 2.45 Hg/L; therefore/ benzene and dhloroform were
qualified and Hagged "UB" as undetected due to blank contamination:

* OEP-MW-012U OEP-MW-10S/ OEP-MW-015D

Benzene (UB)

• OEP-MW-012S/ OEP-MW-103D/ OEP-MW-103S

Benzene (UB)/ chloroform (UB)

Metals by SW-846 6010

ICP Serial Dilution
The percent difference between the original analysis and the serial dilution analysis for total
iron was found to be 15 percent/ which is greater than the 10 percent QC criterion. Since the

analyte concentration of 448 t-ig/L was > 50 times the instrument detection Unrut (IDL) of 6
Hg/L/ tihe total iron result m sample OEP-MW-015S was qualified and flagged "J" as
estimated in quantity,

Sample Evaluation
Sample OEP-MW-'IOSD contained a dissolved iron concentration of 863 j-ig/L/ which was
greater than the total iron concentration of 845 Ug/L. It is expected that total metal
concentrations would be greater fhan dissolved metal concentrations due to the amount of

suspended particulates (i.e. metals) in a water sample. This causes abnormal results and

therefore/ both total amd dissolved iron in sample OEP-MW-105D were qualified and
flagged "]" as estimated in quantity due to possible sampling error in the field.

Field Duplicates
The field duplicate OBP-MW-001SFR within this SDG exhibited a RPD for total iron of
53 percent/ which exceeded the QC Hmit of 20 percent for aqueous samples; therefore, total
iron in the native sample OEP-MW-001S was qualified and flagged "]" as estimated due to
poor accuracy.
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General Chemistry by EPA 310.2, EPA 376.1,
SW-846 9056 and SW-846 9060

Holding Times
Samples collected on October 24th, 2004 were analyzed, for mtrate outsxde of recormnended
48-hour hold-tfme. Detected nih-ate concentrations within the field samples weie qualified
and flagged "]" as estimated in quantity. Nondetected sample results were qualified and
flagged "UJ" as undetected and estimated in quantity. The foUowing samples and
corresponding analytes were qualified and flagged:

• OEP-MW-014D/ OEP-MW403S, OEP-MW-105D, OEP-MW-015S/ OEP-MW-001S

Nitrate (J)

* OEP-MW-105D, OEP-MW-IOSS, OEP-MW-103D

Nitrate (UJ)

Spiked Sample
The spiked sample associated with sample OBP-MW-016S contained a %R for sulfate of 65
percent/ which fell below the lower QC limit of 80 percent. Detected concentrations were
qualified and flagged "}" as estimated in quantity. Nondetected sample results were
qualified and flagged "V]// as undetected and estimated in quantity. Therefore/ sulfate in
sample OEP-MW-016S was qualified and flagged "]" as estimated m quantity.

Laboratory Control Sample
The LCS/LCSD associated with this SDG exhibited a percent recovery (%R) for sul&de at 64
percent acid 60 percent/ respectively. These were below the SAS specified QC limit of 80
percent. Detected sulfide concentrations within the field samples were qualified and
flagged "}" as estimated in quantity. Nondetected sample results were qualified and
flagged "\J}" as undetected and estimated in quantity. The following samples and
correspandmg analytes were qualified and flagged:

• OEP-MW-012D, OEP-MW-012S, OEP-MW-013D/ OEP-MW-016S/ OEP-MW-105D, OEP-
MW-014D/ OEP-MW-105S, OEP-MW-103D, OEP-MW-103S/ OEP-MW-015D/ OEP-MW-
015S, OEP-MW-001S/ OEP-MW-001SFR

Sumde (UJ)

Conclusions
The quality assurance project plan (QAPP) for the Oconomowoc Electroplating site states a
completeness goal of 90%, Completeness as defined by the QAPP is the percent of valid
data obtained compared to the total amount of data obtained. Therefore/ as defined by the
QAPP/ aU of the data reviewed by the USEPA is considered valid data and the completeness
goal of 90% was achieved, The sample data may be used to make project decisions as
qualified by the laboratory and herein.
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Oconomowoc Electroplating - Data Review
SDG 48108
PREPARED FOR: Jeff Danko/CH2MHILL

PREPARED BY: Heather Hodach/ Steve Fau3mer/CH2M HILL

DATE: November 8,2005

This memorandum presents a review of the reaulfcs within Sample Delivery Group (SDG)
48108 from the Oconomowoc EIectroplating sampling event conducted July 11-14, 2005.
Compliance and Natural Attenuation (NA) samples were collected/ analyzed/ and
validated. All of the samples were analyzed by CT Laboratories of Baraboo, Wisconsin. The
NA data were reviewed by CH2M HILL and fhe Compliance data were reviewed by a
USEPA conh'actor (see Attachment Al) to assess its accuracy, precision, and completeness

using the criteria established in the LISEPA Contract Laboratory Program National Tunctiond
Guidelines for Organic Data Review (October 1999) and USEPA Contract Laboratory Program
'National Functional Guidelines for Organic Data Review (July 2002). Data quality control (QC)
summary forms and data reports weie reviewed. Data qualifiers were added when the QC
data indicated a bias. These changes and comments are noted below.

Standard data qualifiers were used as a means of classifying the data as to their
conformance to QC requuements. The data quali&ers are defined as follows:

[UJ] The component was analyzed for but not detected at a level equal to ox greater than
the reporting limit This flag was used when the QC data indicated a bias m the
analytical data but fhe direction of bias was unknown.

p] Estimated, Used when (he data indicated the presence of a component was below
the stated reporting limit or when the direction of analytical bias was unknown.

[R] Rejected. The data is of insufficient quality to be deemed acceptable as reported or
otherwise qualified. The analytical data was reviewed against the following QA/QC
parameters;

• Completeness (were all the samples analyzed for the requested analytical
parameters)

• Holding times prior to extraction and analysis
• Contixiuing calibration precision and. accuracy

• Blank results

• Laboratory control sample (LCS) precision and accuracy

• Matrbc spike/matrix spike duplicate (MS/MSD) precision and accuracy
• Field duplicate precision
• Overall assessment of data

The QA/QC parameters were within acceptable control lunits accept where noted below.

Volatiles
The initial calibration report associated, witfun this SDG contained relative response factors
(RRPs) lower than 0.05 for acetone,, 2-Butanone and l,2-dibromo-3<'liloropfopane. Detected
ATTACHMENT A1.CASE05CA17SDG4810a-VOCCC.DOC



REICHH01.DDATAREVEIW

concentrations in samples associated with this continuing calibration report were qualified
and flagged "}" while non-detected concentrations were qualified and flagged /'R'/ as
rejected. The following samples and corresponding analytes were qualified and flagged:

• 05CA40-08, 05CA40-16/ 05CA40-24/ 05CA40-26

Acetone (R)
2-Butanone (R)
l,2-dibromo-3-ctilotopropane (R)

The continuing caUbiation report associated with analytical run number 31245 wiflun this
SDG demonstrated percent differences (%D) below the QC limit of ± 25% for
bromomefhane/ methylene chloride/ 1/2/4-trichlorobenzene/ chloromethane and

dichlorodiftuoroxnefhane. Detected concentrations in samples associated with this
continuing calibration report were qualified and flagged "]" while non-detected
concentrations were qualified and flagged "UJ" as estimated in quantity. The following
samples and corresponding analytes were qualified and flagged:

• 05CA40-08,05CA40-16

bromomethane (UJ)

methylene chlodde (UJ)
l/2/4~trichlorobenzene (UJ)

chloromefhane (UJ)
dichlorodifluoromefhane (UJ)

The contmutng caUbration leport assodated -with analytical rim number 31293 within fhis
SDG demonstrated percent differences (%D) below the QC limit of + 25% for
bromomethane/ methylene chloride/ bromoform/ 1/2,4-trichlorobenzene/ 1,2/3-

trichlorobenzene and dichlorodifluoromethane. Detected concentrations in samples

associated with this continuing cadbration report were qualified and flagged "}" while non-
detected concentfatioxns were qualified and flagged "UJ" as estimated in quantity. The
following samples and corresponding analytes were qualified and flagged;

• 05CA40-24,05CA40-26

bromomethane (UJ)
methylene chloride (UJ)
bromoform (UJ)
1/2/4-trichlorobenzene (UJ)

- 1/2/3-dichlorobenzen (UJ)
dichlorodifiuoromethane (UJ)

Total and Dissolved Metals
The laboratory dupUcate for sample;? 05CA40-02 and 05CA40-16 demonstated relative
percent differences (%RPD) for total iron of 37% and 60% respectively/ which were outside
the QC criteria of + 20%. Detected concentrations of total iron in these samples were

qualified and flagged "]" while non-detected concentrations were qualified and flagged
"UJ1" as estimated in quantity. The following samples and correspondmg analytes were

qualified and flagged:

• 05CA40-02
total iron (U])
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• 05CA40-16

total iron (J)

Field duplicate 05CA40-28/ exhibited a RPD for total iron of 87.2% when compared to native
sample 05CA40-26, which exceeded the QC Umit of 30% for aqueous samples. The detected
concentrations of the affected analytes in both the native and duplicate samples were
qualified and flagged "]" as detected and estimated, in quantity. Non detected
concentrations were qualified and flagged "UJ". The following samples and corresponding
analytes were qualified and flagged:

• 05CA40-26/ 05CA40-28

total iron (J)

General Chemistry
All QC data were within applicable limits, therefore no further corrective action was
deemed necessary or taken.

Conclusion
The rejection of the acetone, 2-Butanone and l,2-dibromo-3~diloropropane in. 4 samples was

due to extremely low response factors. A response fartoi of less than 0.05 indicates poor
response of a compound on tiie msbrument and therefore, fhe laboratory cannot, with

confidence/ report that the related compounds are not present in the sample. Therefore,
'nondetect results were rejected and must be considered "unusable" by the data user.

Overall, the analytical results are acceptable as reported unless otherwise qualified herein.
Therefore the validated analytical results can be used to make project decisions.
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Oconomowoc Electooplating - Data Review
SDG 49958
PREPARED FOR:

PREPARED BY:

DATE;

Jeff Danko/CH2M HILL

Heather Hodach

November 28, 2005

This memorandum presents a review of the results within Sample Delivery Group (SDG)
49958 from the Oconomowoc Electroplating sampling event conducted October 3-5, 2005.
Natural Attenuation (NA) samples were collected/ analyzed, and validated. AH of Ae
samples were analyzed by CT Laboratones of Baraboo, Wisconsm. The NA data were
reviewed by CH2M HILL to assess its' accuracy, precision, and completeness using the
criteria established m the U5EPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review (October 1999) and USEPA Contract Laboratory Progmm Ncitional
Functional Guidelines for Organic Data Review (July 2002). Data quality control (QC) summary
forms and data reports were reviewed. Data qualifiers were added when the QC data
indicated a bias. These changes and comments are noted below.

Standard data qualifiers were used as a means of classifying the data as to their
confomiance to QC requirements. The data qualU&ers are defined as follows:

[UJ] The component was analyzed foi but not detected at a level equal to or greater than
the reporting limit. This flag was used when the QC data indicated a bias in the
analytical data but the direction of bias w-as unknown.

0] Estimated, Used when the data indicated the presence of a component was below
the stated reporting limit or when the direction of analytical bias was unknown.

[UB] Not detected due to blank contamination. Used when the concenb'ation of an
analyte in tiie sample does not meet or exceed a 95% confidence interval as
compared to the blank contamination.

The analytical data was reviewed against the following QA/QC parameters:

• Completeness (were all the samples analyzed for the requested analytical
paiameters)

• Holding times prior to extraction and analysis

• Continuing caKbratiion precision and accuracy
• Blank results

• Laboratory control sample (LCS) precision and accuracy
* Matrix spike/mateix spike duplicate (MS/MSD) precision and accuracy
• Field duplicate precision
• Overall assessment of data

The QA/QC parameters were withm acceptable conh-ol lunits accept where noted below.

ATTACHMENTA1_CASE05CA17SDG4810&.VOCCC.DOG
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Votatiles
The initial calibration report associated within this SDG contained relative response factors
(RRFs) lower than 0.05 for acetone, 2-Butanone and l,2-dibromo-3-chloropropane. Detected
concenb-ations in samples associated with this continuing calibration report were qualified
and flagged "J" while non-detected concentrations were quaBfied and flagged "UJ" as
estimated in quantity. The following samples and corresponding analytes were quaHfied
and flagged:

• 06CA01-01, 06CA01-03/ 06CA01-05, 06CA01-07, 06CA01-13,06CA01-15/ 06CA01-17,
06CA01-19/ 06CA01-26,06CA01-28,06CA01-34

Acetone (UJ)
2-Butanone (UJ)
l/2-dibromo-3-<;hloropropane (UJ)

• 06CA01-09/ 06CA01-32

Acetone (J)
2-Butanone (UJ)
l/2-dibromo-3-diloropropane (UJ)

The three contmuing calibration verification reports associated with this SDG demonstrated
percent differences (%D) outside the QC limit of + 25% for metihylene chloride. Detected
concentrations in samples associated with this continuing caUbration report were qualified
and flagged "]" while non-detected concentrations were qualified and flagged "UJ// as
estimated in quantity. The following samples and corresponding analytes were qualified
and flagged:

• 06CA01-01/ 06CA01-03,06CA01-05/ 06CA01-07/ 06CA01-09,06CA01-13/ 06CAOI-15,
06CA01-17,06CA01-19,06CA01-26/ 06CA01-28,06CAQ1-32/ 060^01-34

methylene dhlorlde (f)

The laboratory control sample (LCS) associated with fhis SDG exhibited percent recoveries
(%R) for methylene chloride and methyl tert-butyl ether of 216% and 151%, respectively,
which were above the upper QC limit of 60%-130%. Detected concentrations not pieviously
qualified were qualified and flagged "J" as detected and estimated in quantity. Non-
detected concentrations were not qualified. The following samples were qualified and
flagged:

• 06CA01-13, 06CA01-15/ 06CA21-26, 06CA01-32/ 06CA01-34

mefhyl tert-butyl ether (J)

Field duplicate 06CA01-15/ exhibited a relative percent difference (RPD) 48,3% for methane/
when compared to native sample 06CA01-13. This duplicate RPD exceeded the QC limit of
30% for aqueous samples. The detected concentrations of the affected analytes in both the
native and duplicate samples were qualified and flagged "}" as detected and estimated m
quantity. Non detected concentrations were qualified and flagged "UJ"'. The following
samples and corresponding analytes were qualified and flagged;

• 06CA01-13/ 06CA01-15

- methane (J)
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The surrogate compound/ bromofluorobenzene/ exhibited a %R above the QC Umits of 75-
135 percent for sample 06CA01-07. Detected concentrations for this sample that were not
previously qualified, were qualified and flagged "}" as detected and estimated in quantity.
The following samples and con'espondmg analytes were qualified and flagged:

• 06CA01-07
vinyl chloride 0)
U-dicKloroethene (J)

- U-dichloioetihane (J)

U/1-tridiloroefhane (J)

.- bromodlchloromettiane (J)
hnchloroethene (J)
ds-l/2-dicMoroethene (J)
trans-l,2-dichloroethene (J)

The trip blank 06CA01-21 associated with samples collected on October 4, 2005 contained
measurable concentrations of cMoromefhane and toluene at 0.089ug/L and 0.l9ug/L/
respectively. Detected samples that did not exceed the 95% confidence interval (5 X fhe
blank concentration) of 0.44 ug/L and 0.95 ug/L were qualified and flagged "UB" as non-
detect due to blank contamination. The following samples and corresponding analytes were
qualified and flagged:

• 06CA01-09,06CA01-26

chloromefhane (UB)

Total and Dissolved Metals
The following samples demonshrated higher concentrations of manganese in. the dissolved
sample than m the total sample. The detected concenttattons of the affected analytes in both
the total and dissolved samples were qualified and flagged "}" as detected and estunated in
quantity. The following samples and corresponding analytes were qualified and flagged:

• 06CA01.-01/ 05CA40-17

total manganese (J)
• 06CA01-02/ 05CA40-18

dissolved manganese Q)

Field duplicate 06CA01-15, exhibited a RPD for total iron of 78% when compared to native
sample 06CA01-13, wliich exceeded fhe QC limit of 30% for aqueous samples. The detected
concentrations of the affected analytes in both the native and duplicate samples were
qualified and flagged "}" as detected and estimated in quantity. Non detected
concentrations were qualified and flagged "UJ", The following samples and corresponding
analytes were qualified and flagged:

• 05CA40-13/ 05CA40-15

total iron (J)

General Chemistry
All QC data were within applicable limits, therefore no further corrective action was
deemed necessary or taken,
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Conclusion

Overall/ the analytical results are acceptable as reported unless otherwise qualified herein.
Therefore fhe validated analytical results can be used to make project decisions.


